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PREFACE
Tbaccuratelygrasptherapidlychangingconditionsofscienceandtechnology(S&T)inJapan,
theNationalInstituteofScienceandTechnologyPolicyhaspublishedfoureditionsofatriennial
reportseries,ScienceandTechnologyIndicators･Inpreparationofthenexteditiontobereleasedin
thespnngof2003,membersinthereportprojectteamfeltthenecessltytOOrganizeinformationon
historicaltransitionofS&Tindicatordevelopment.AstheteamexperienceslesseningInvolvement
ofitsonglnalmembers,compositionofbasicknowledgeonS&Tindictorssuchashowtheystarted,
howtheyhaveevolvedandwhattypesofindicatorsareavailablehasbecomecnlCial.haddition,
forthedevelopmentofanewindicatorssystemthattheteamhasinitiatedbasedonacurrentmodel,
suchknowledgeisimportantaswel.
ThispublicationfocusesonmaJOrindicator-relatedreportsandcountries/Organizationsthat
producethosereportstoservetwoobjectives.OneistosupplyknOwledgerequiredforreport
productionandsystematizationofS&TindicatorstohelpthoseinvolvedinareportprojectSmoothly
perform theirresponsibility.Theotheristohelpreportusers,includingresearchers,research
managersandgovemmentalOficials,understandthefunctionsofS&Tindicatorssothattheymake
thebestuseoftheindicators.
WedeeplythankthoseintheS&TIndicatorProjectTeam whoprovidedusresourceful
informationandpreciousadviceforthisreport.
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YAMAGICHI,Takashi
TOMIZAWA,Hiroyuki
IJICHI,Tomohiro
TAKAHASHI,Rie
KOBAYASHI,Shinichi
(VisitingResearcherinChief)
(S良TPolicyBureau,ResearchandCoordinationDivision)
(SecondTheory10rientedGroup)
(FirstTheory-orientedGroup)
(S&TPolicyBureau,ResearchandCoordinationDivision)
(SecondTheory10rientedGroup)
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Chapter1 Scienceand¶∋ChnologyIndicators
Scienceandtechnology(S&T)playedakeyro一eintherestorationofEuropeanandAsiancountries
severelydamagedduringtheWorldWarI,andalsointheUnitedStatesthatachievedthestatusofa
majoreconomicpowerwhilesupportlngthosecountries.As anatempttounderstandactualconditions
ofS&Tactivities,S&Tindicatorsweredevelopedandthenpublishedasanindicatorsreport.
ThischapterintendstobeafundamentalstepforunderstandingofsuchS&Tindicators.Wehope
discussionofdefinitions,rolesandhistoricalbackgrounds,mainlyfocuslngOnOECD,theUnitedStates
andJapaninthispublication,wilcontributetotheirfuturedevelopment･
Theword,"indicators,"hasbeenusedinthefieldsofsocialscienceandeconomyformorethanhalfa
century,itis,however,Stilhardlycommonamongordinarypeople･Inthischapter,Wefirsttryto
distinguishitfromcloselyrelatedandmorefamiliarterms,"statisticsnand"data,"andfocusonitsrole
andkinds･Then,WediscusshistoricaltransitionofS良TindicatorsbyOECDandintheUnitedStates･,
whichhavebeenmajorindicator-producingbodies,andalsoinJapantohelpreaderscomprehendthe
contentsdiscussedinthefblowlngChapters･
1.DefinitionofS&TIndicatorsandDifferencesfromHDataHand
HStatisticsH
WefirstintroducedefinitionsofS&TindicatorsbyOECD,theUnitedStatesandJapan.Next,we
compareanddiferentiate"indicators"from"data"and"Statistics}'
1.1.DefinitionbyOECD
Anindicatoris"aseriesofdatawhichmeasuresandreflectsthescienceandtechnology
endeavorofacountry,demonstratesitsstrengthSandweaknessesandfolowsitschanging
characternotablywiththeaimofprovidingearlywamlngOfeventsandtrendswhichmight
impairitscapabilitytomeetthecountry'sneeds." 【1]
1.2.DefinitrlonintheUnitedStates(NSF)
"lI]ndicatorsareintendedtomeasureandtoreflectU･S･science,todemonstrateitsstrengths
andweaknessesandtofわlowitschanglngCharacter.hdicatorssuchasthese,updatedregularly,
canprovideearlywamlngSOfeventsandtrendswhichmightimpairthecapabilityofscience-
anditsrelatedtechnology-tomeet血eneedsoftheNations.'【2]
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1,3.DefinitioninJapan(NlSTEP)
hdicatorissomethingthatindicatesacondition.【3]
lScienceandtechnologyindicators]aremeasurementstoevaluatetheconditionofscienceand
technologyasintelectualactivitiesorasasocialsystem･【4]
1.4.Differencesamong"Data,"'Statistics,"and'1ndicators"
AccordingtoKojien(5thedition),threetermsaredefinedasthefolowings;
Data:Knownoracceptedfactandfigurethatarebaseofargumentorcalculation
Statistics:Toexaminedistributionofeachelementinagrouptonumericalyanduniformly
revealthetrendandnatureofmegroup.
hdicator:Amarktomakeaguess.
IfwetakeastepfurthertheabovedefinitionsanddiscussionbyIjichiin"scienceand
TechnologyIndicators,"[6],thefolowingconclusior10n"data,""Statistics"and"indicators"
maybepossible.
Dataaremerelybasicfiguresfordiscussionandtheirprocessingdegreeisgeneralylow.On
theotherhand,statisticsare…tonumericalyandunifo-1yrevealthetrendandnatureofthe
group"usingbasicfigures(ordata)colectedfromaresearchconductedwithapropermeasure.
Itsmainobjectiveistodisclosetheconditionofatargetgroup.
hdicatorsalsorevealaconditionofresearchsl巾jectsince山eytooonglnatefromthedata
colectedwithaproperresearchmethod.Indicatorsare,however,furtherprocessedto"indicate"
characteristicsandatrendofthesubject.Fortheuseofpolicymakingandpolicyexecution,
analysisandprocesslngneedtobeexercisedtocomparetheconditionofS&Tamongvarious
countriesandtimeperiodssothatwecanobtainadequateinformationtojudgepredicttrends.
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2.CategoriesofS&Tlndicators
ToproduceareportthatcoversoverallS&Tactivitiesofanentirecountryoranintemational
organizationsuchasOECD,agreatnumberofindicatorsarenecessaryandtheyneedtobe
categorizedforpracticaluse･Variousclassificationsexistandoneexampleisacharacteristic-based
systemthatsortsindicatorsintothefolowingfivecategories.
･R&Dexpenditures ･Humanresources
･hstmments ･PublicUnderstandingtowardS&T
･AchievementofR良D
Source:ScienceandTechnologyAgency,NationalInstituteofResources,ResearchReportonScienceand
nechnologyIndicators,I985
Inanotherclassification,S&TactivitiesareconsideredtobeatimepassagewithR&Dactivitiesin
thecenter･Thetimepassageisdividedintothreesegments;HinputMthatisresourcesdevotedinto
R良Dactivities,HoutputMthatdirectlycomesoutoftheactivitiesandHimpact"thatisindirectresults
fromtheactivtiesanddifflCulttodiferentiatefromotherresponsiblefactors.Ingeneral,however,
duetothedifficultytodistinguishbetweendirectandindirectoutcomes,aboundarybetweenoutput
andimpactindicatorsisunclear.
R良Dactivities
lnputtypeindicators
Numberofresearchers,R良D
expenditure
output impact
Outputtypeindicators
Publication.citation,
patents,bibliometrics
Impacttypeindicators
Tradeinhighly
R&D-intensiveindustries,
productivity,andR良D
intensiveproducts-
indicatorsthataredificult
todistinguisha
technoLoglCalfactorfrom
economicfactor
Anotherfactorthatdataneededtoobtainimpactindicatorsisdispersedandtakesawhiletoappear
astactilenumbersmakestheirmeasurementsfarmoredifficultcomparedtoinputandoutput
indicators･AccordingtoaS&Tpolicyresearcher,ち.Godin,themeasurementlevelofimpact
indicatorsisatthelevelofinputandoutputat60S.[7】Muchfurtherdevelopmentisyettobemade･
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3.FunctionsofS&TIndicators
Whatarethefunctionsandmeritsofindicatorstousers?Thefolowlngistherolethatindicators
wereexpectedtoplayatthetimeofthefirstissueofscienceIndicatorsbyNSF(NSB).[8lWhenwe
changethewordsuU･S･"andofederalgovemments'thatarespecifictotheUnitedStatesintomore
generalwordssuchas"country"and…govemment,"thestatementappearstobevalideven30years
later.
' Todetectandmonitorsignificantdevelopmentsandtrendsinthescientificenterpnse,
includinglntemationalcomparisons;
+ Toevaluatetheirimplicationsforthepresentandfuturehealthofscience;
｡ Tbprovide仙econtinuingandcomprehensiveappraisalof[national]science;
● ToestablishanewmechanismfわrguidingtheNation'ssciencepolicy;
' Toencouragequantificationofthecommondimensionsofsciencepolicy,leadingto
improvementsinresearchanddevelopmentpolicy-setingwithin[govemmental】agencies
andotherorganizations;and
. Tbstimulatesocialscientists'interestinthemethodologyofscienceindicatorsaswelas
theirinterestinthisimportantareaofpublicpolicy.
hdicatorscanbealsocategorizedbypurposesoftheiruse.hJapan,山efblowlngthreeusetypes
havebeenconsideredtoexistsincethepublicationofthefirstscienceandTechnologyIndicators
reportin1991.Developmentoftheoriesandconcepts,andstatisticalandanalyticalmethodology
madeitpossibleforthereporttoadvancefromthePresentConditionReportTypetotheJudgment
TypethentoPolicyEvaluationType.
(1)preseJltConditionReportType:Theseindicatorsaredesignedtopresentabalancedand
quantitativerepresentationofthestateofS&Tactivitiesasawhole･Theywilenable
quantitativeassessmentofthestateanddirectionofchangeofacountry'sS&Tactivities.
Theseindicatorsarebelievedtobeusefulinidentifyingproblemsatan earlystageand
thusbecomebasicdatainformulatingS&TpoliciesandinunderstandingS&Tactivities.
(2)JudgmentType:Thispurposeisachievedbycombiningindicatorsusinganumberof
indicatorsforspecificpurposes(suchasformeasuringthedegreeofintemationalization
orhamonybetweenscience,technologyandsocietyorforcomprehensiveassessment).
Thevalueofsuchindicatorswilrepresentforexamplethedegreeofintemationalization
(intemationalcomparison)orharmonybetween science,technologyand society
(time-seriesanalysis)･Suchindicatorsareexpectedtocomprehensivelyrepresentthe
levelofS&Tactivitiesorpolicyobjectives_
(3)policyEvaluationType:Thisrequiresasophisticatedknowledgeoftherelationship
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amongindicators.Basedonsuchknowledge,implementationofspecificpoliciesis
understood■quantitativelyand也eindicatorsareexpectedtoenableevaluationofthe
policylsefectsandprogress.
4.HistoryofS&TIndicatorDevelopment
AftertheWWI,importanceofR&Dwasclearlyrecognizedandmanycountriesstarted
conductingresearchtounderstandR&Dactivitesintheircountries.Insuchtime,boththeNational
ScienceFoundation(NSF)andtheOrganisationforEconomicc0-OperationandDevelopment
(OECD-Itwasitspredecessororganizationatthetime)wereestablished.Bothplacedthe
promotionofS&Tasawaytoachieve血eirmissionsandinitiatedS良Tindicatorstudies.
Therewas,however,asignificantdiferenceinhoweachcontributedtothedevelopmentofS&T
indicators･OECD,whichisanintemationalorganization,standardizeddefinitionsandconceptsand
producedaguidelineofstatisticalmeasurementtocreateaconditionthatwouldhelpmember
countriesunderstBLndtheirownactivites.NSF,whichisagovemmentalbodyoftheUnitedStates,
createdanindicatorsreporttomainlygraspS&TactivitesintheUnitedStates.Withtheleading
forcebyOECDandNSF,globaldevelopmentofS&Tindicatorsandmethodologicalguidelineshas
beenachieved.(Table1.4.1.)
Today,reflectingthevariousaspectsofS&Tactivities,numerousindicatorsexist.However,when
researchersstarteddevelopingindicators,therewasalackoftheoriesandexpenencesinconducting
statisticalsurveyssothatthefirstreportsandmanualsmainlyconsistedofonlyinputindicators.
DuringtheColdWar,govemmentsspentabundantresourcesonmilitaryexpensesand,asaresult,
enoughmoneywentintovarioussectors.As thewarended,however,thisgovemmentalbudget,
whichhadbeenamainsourceofpublicR&D,declinedandcreatedanemergingdemandfor
investmentefectivenessandeficientuseofthelimtedresources.[9]Alongwiththispolicychange,
therewasanincreasingneedforoutputindicatorsthatwerecapableofrevealingtheirefectiveness.
Also,objectivesofS&TindicatorsshiftedfromameretooltograsptheflowofR&Dresourcestoa
markthatcouldindicateacontributionlevelineconomyandsociety.
ProductionsystemofS&Tindicatorsreportvariesdependingoncountries/Organizations.Some
countriesandorganizationsareequippedwithsufficientbudgetaryandhumanresourcestoregularly
producetheirownreports,Ontheotherhand,somecanpublishareportonlyonceoriregularly
becausetheirproductionsystemisstilunstable.And,otherssuchasJapan,inwhichtheexecutor
andusersofstatisticalsurveysarediferent,atempttoonglnatenewindicatorsbyusingeXIStlng
statiStiCaldata.Forthebeterworldwidequalityoftheindicators,countriesandorganizationsat
variousproductionsystemlevelscooperatewitheachotherandimprovetheintemational
comparabilityandaccuracyof血eindicators.
ThefolowlngChaptersdiscusstheproductionan ddevelopmentofindicatorsaswelasindicators
reportatOECDandintheUnitedStates,Japanandothercountries.
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4.1.TrarlSibnofS&TIndicatorDeveloprnentatOECDandin廿IeUnibdSbtesandJapan
【Table1.4.1.】TransitionofS&Tindicatordevelopment
VVorfd IndicatorsbyOECD,U.S. MainJyuSed ManLJaLSby
Eyents i andJapan TndicatorS OECD
SOS Appearanceofeconomicandsocialscienceindicators
40Si'Endof≡ⅥⅤⅡ '480:OEEC (formerOECD)established
50S≡ '50U:NSFestablished3` lststatisticalsuⅣeybyNSFconduced5J:ReportonB icSfatisticalSuJV町OfRe anhInsti ons(RBSR1)lsted.8 W7ziePq?eroncincenTchnol咽′ t . ･R&D
SurveyofR&D'610'.OECDestablished_4J:JoinedOECD5 IndicaEorofScinceandTechnolRylsted. ed.
70S 7`3U:Sciencelhdz'cators(SI)lst巨R&D
ed. ･PatentsTeclmologiCalbalaJICeOf葦payments(TBP)
SOS Endof '82U:SIbecametobesubmitedto ･R&D トFrascatiManual
ColdWar theCongress ･patents トManualSupplement
8`40:ScienceandTTechnology ･TBP
IhdicatorsReportlsted. ･High-techproducts
'87U:SI-⇒Scienceand ･Bibliometrics
EngineeringIndicators ･HumanresourcesInnovationsvys
DOS 9`1J:ScienceandTTechnology ･R&D ･TBPManuallsted.
Ihdicatorslsted. ･PatentsTBP ･OsloManuallsted_CamberaManual1sted.Bibiometrics(WokngPaper)
･High-techproducts
･Bibliometrics
･HumanresourceslmovationsvysInn mentionedin
teclmicalliterature
･Surveysofproduction
technologies･Publicsuppor【toindstraltclmolgleS
･IntaLngibleinvestment
･1ndicatorsofinformation
andcommunicationtechnlogies
Note: 0=OECD,U=U.S_,J=JapaLn *IndicatorsborrowedfromeconomiCanalysis.
Sources:OECD,FrascatiManual,I993
Amhibugi,D･,zmdSirli,G･,TheDirectMeasurementofTechnologicalInnovatz-oninBusiness,2000
NSB,ScienceandEngineeringIhdicators-2000
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Chapter2 ScienceandTechnologyLndicatorsatOECD
1.CharacteristicsofS&ThdicatorsatOECD (Organjsationfor
EconomicCol0PerationandDevelopment)
+JnternatjonaJcontributionbyprovidingS&TactivitiesmeasurementgujdeJineS
OECDprovidesaplatform wheremembercountriescandiscussproblemsonstatistical
methodologyofS&Tactivities.OECDalsosetsguidelinesforindicatordefinitionsandcategoriesof
theactivitiesandpublishesthemasmanualswithcooperationfromspecialists.
ProvidingmeasurementruJesviaamanualpromotesintemationalcooperationanddiscussion
betweengovemmentsonS&Tpolicy.Thisactivityalsoimprovestheirintemationalcompatibility
andcontributestopolicymakingandproblemsolvinginthiseraofglobalization･OECDatemptsto
matchitsnewguidelinestoexistmgonestomake血emacceptableeventonon-membersby
coordinatingwithotherintemationalorganizationssuchasUNESCO.
+Establishmentofstatisticalnlethodologyandmanualpublication
SincethetimeofOEEC(predecessortotheOECD),OECDhastriedtounifymeasurement
methodologiesanddefinitionsthatareessentialtothedevelopmentofS&Tindicators.Sincethe
organizationpublishedtheflrStFrascatz'Manual,amanualforsurveysofR&D,in1963,ithas
continuallyimprovedandextendedthecoverageofthemanual.OECDalsostarteddeveloping
intemationa】guidelinesforotherS&Tactivtiessuchasinnovations,patents,andhumanresources,
asdemandsforthosemeasurementsincreasedalongwiththedevelopmentoftheoriesandchangesin
thetimes.
●Publicationofstatisticaldataandindicatorsreportsbasedonthedatacolected
frommembercountries
OECDissuestwopublicationsexclusivelywithstatisticaldata(MainScienceandTechnology
ZndicatorsandBasicScienceandTechnologyStatistics)･Thepublicationsconsistofmaindatafrom
thesurveystheorganizationcolectsfrommembercountries.Italsopublishedareportwithdetailed
explanationandanalysisbasedonthedatafrom1984to1989,however,consideredtobetoomuch
timeconsuming,thepublicationwasdiscontinued.In1995,anotherindicatorsreport,science,
Technologyand肋 tTyScoreboard,waslaunchedandhasbeenregularlypublishedeveryother
year･
7ー-
+Indicatorsasamethodtoachievetheirorganizationalmission
OECDrecognlZeSthatS&Tindicatorsareaneffectivewaytoachieveoneoftheirmissions,
"PromotionofEconomiCalDevelopment"(OECDTreatyArticle1)andparticularlystates
…developmentofresourcesdevotedtoscienceandtechnologyandpromotionofresearch"asa
methodtopromoteeconomiCalgrowthinArticle2b.Becausethemissionbecomesmaterialized
withhigh qualityindicatorsthatalowaccurateunderstaLndingofcurentS&Tactivitesand
predictionofcomingtrends,OECDactivelygetsinvolvedinimprovingthequalityofindicators･
2.0VenliewofOECD
I History
AttheendofWorldWarⅡ,theMarshallPlanwasannouncedtoreconstructEuropean
countriesthatwereineconomiCaldestruction.Tbmaterializetheplan,acooperative
structureinEuropewasnecessaryandthustheOrganisationforEuropeanEconomic
Col0Peration(OEEC)wasestablished血1948.
Bylate50S,OEECwasconsideredtohaveachieveditsintendedobjectiveanda
movementemergedtoreform theorganizationintoacooperativestru cturethatwould
promoteeconomyindevelopedcountriesfrombothsidesoftheAtlantic.h1961,20
countriesincludingtheUnitedStatesandCanadajoinedandforrnedtheOrganisationfor
Economicc0-OperationandDevelopment(OECD)whoseobjectivewastodiscuss
issuesonintemadonaleconomywithaglobalperspective.JapaJljoinedOECDin1964.
J MemberCountris (30Countries)
0riginalMemberCountries
Australia,Belgium,Canada,Denmark,France,Germany,Greece,Iceland,Ireland,
Italy,Luxembourg,Netherlands,Norway,Portugal,Spain,Sweden,Switzerland,
Turkey,UnitedKingdom,UnitedStates
Countriesthatjoinedafter1961
Japan(`64),Finland(`69),Australia(`71),NewZealand(`73),Mexico(`94),CZeCh
Republic(`95),Hungary,Poland,Korea(`96),SlovakRepublic(2000)
t Objectives(OECDTreatyArticle1)
PromotionofEconomicGrowth
TocontributetothedevelopmentofglobalecoT10mybykeepingashighaneconomic
growthaspossible,increasingemploymentandimprovingthequalityoflifewhile
keepingfinancesstable
StIPPOrtOfDevelopingCountries
Tocontributetomembercountriesonthepruessofeconomicgrowthandtothe
healthyexpansionofeconomylnnOn-membercountries
ExpansioAOfMtltilateraIFreeTrade
Tocontributetotheexpansionofmultilateralandfreeworldtrade,folowing
internationalresponsibilities
Source:OECDHomePage
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3.StructureofS&TindicatorDevelopmentatOECD
【Figure2.3.】OrganizationChart
■ OrganizadonalCompositiorL■
OECD mainly consistsoftwo pans;the
CommiteesandSecretariat.
n eCommiteesconsistofrepresentatives
from member countries and sets a fiscal
schedule.TheyalsoperformsurveysilVadous
rlelds with supportfrom sub-working and
Specialistgroupsandhaveauthoritytoboth
establishanddissolveasub-group.
OneoftheComi teesisCSTPthatpromotes
cooperation between members in science,
(p technologyandinnovationstoachieveeconomic
andsocialgoalsaswelastheorgani劫tion
Objectives.NESTlisplacedumderCSTP
; watchandadviseonstatisticalprocesses･NちSTY
i measurement,which play a Crucialrole in
affai rs-related supportto thecomi teeand
producesindicatorsreportsanddatabooks.
Sub一groupsam often reform¢d in OECD,
howevcr,NESTIexperiencedonlyonename
chanBeSince1962anditspresencehasbeen
stable,suggestingahighdemandforNESTIand
importanceoftheworkNESn haspefformed.
6i
Committees
･Consis(sofmembercountries
･Decision-makingbody
Councif
CommitteeforScientificandTechnological
PoHcy(CSTP)
-CoTnmite80nSclentjficReSOarCh(1961-66)
-CommlteeOnSciencePolCy(1966イ0)
･Schedulesanannualplan
･ApprovesagreementsmadebyNESTI
WorkingPartyofNatjona=:xper130nScionce
andTechnologylndicatorS(NESTl)
-GroupofNatl0naH:xpertsonR&DStatjstlCS
(1962-83)
AworkingpartyofCSTP
ProducesandimprovesFMfamily
SetsupanAdhoegroupasneeded
ParticipantsarcOECDandnon-members(observers)countries
andinternational organizations(UNESCO,Eurostat)
MainparticipantsareS&-relatedparties(datauser)and
statistics-relatedparties(datacolector).FromJapan,oficials
ofMEXTandtheStatisticslhreauofMPHPTregularly
partiCIPateinthemeetlngS.
＼
SecretaFiat
･ConsistsofOECDstaf
･Providesclericalsupportfわrcommitees
DirectorateforScience,Technology
lndustrytDSTl)
-DirectorateofScjentjfECAfaJrS∩961-76)
EconomicAnalysisandStatisticsDivision
(EASI
-ScienceResourcesUnlt(1965-77)
-SclenCeandTechnologylndlCatOrSUnit
(1977-86)
-Science,TechnologyandlndustryhdlCatOrS
DEVision(1986-93)
___I_ _"｣
ProducesMSTlandBSTSwithahelpofNESTT
ProducesScLenCe,Technolo幻′andIndustry
Scoreboad
Executesstatisticalprocesses
PreparesandoperatesmeetlngS
Consistsofabout20expertsineconomyand
statistics.Appropnateindividualsaredispatched
fromvariouscountries.
Sources:Godin,B･TakingDenkmdSbrlOuSly:T;heOECDandtheRoleofU.wsi〝S&TStatStics,2001
0ECDlomePage
Morifuji,Atsushi,LkvelopmentofS&TrelatedmdLCaLorsaEtheOECD,Tokugikon,No2212002
4.TransitionofS&TlndicatorDevelopmentatOECD
50S
60S
Japanjoined
OECD
GapStudy→Some
oftheirdatawere
takenintothe
NSF'sreport,
whichis
consideredtobe
theworld丘rst
Indicatorsreport
70S
SOS
Yr.
57 0EEC(predecessortoOECD)gatheredspecialistsfrommembercountriesand
heldameetlngtOdiscussR&Dmeasurementproblems.As itsoutcome,anAd
HocgroupontheresearchofR&Dexpenditureswasestablished.
In60S,manycountriesexperiencedanincreaseinnationalresourcesdevotedto
R&DandmostmembercountriesLstartedtogatherdata.However,countries
encounteredacompatibilityproblemduetodiferentmeasurementsandconcepts
existlngindiferentcountriesandtherewasanincreaslngneedsforan
intemationalstandard.
61 0ECDtookoverOEEC.TheDirectorateofScientificAffairstookoverthework
of血eEuropeanProductivityAgency.
62 TheAdHocgroupheldameetmgtodiscussonR&Dmeasurementproblems･
Aroundthattime,theGroupofNationalExpertsonR&DStatistics(predecessor
toNESTI)wasestablishedtosetaguidelinefbr血emeasurementsandto
constructtheR&Ddatabase.C.Freeman,wasap10neerinS&Tpolicyresearch,
preparedadraftwhichwasdistributedtomembercountriesforcomments･
63 FrascatiManual(FW Isteditionwaspublished:An amendmentwassubmited
andacceptedatthemeetlnginFrascati,Italy.Thisguidelinewasnamedafterthe
city aJldpublishedinthesameyear･
64 AsurveythatfolowedFM,htemationalStatiStiCalYearforResearchand
Development,wasconductedonmembercountries.Colecteddatawaspublished
in6`8.
65 C.FreemanandA.I.YoungcomparedR&DdataandmethodologleSinOECD
countriesandconcludedthatbothinvestmentsandperformanceswerebehind
(teclmologygap)theUmitedStates.ItwastherlrStSurveythatgatheredindicators
ofvariousindustrializedcountries.ThisfindingwasfolowedbyGapStudy
(publishedin '68),whichtriggeredanintemationaldevelopmentofS&T
indicators.
68 Theresultsofthesurveyconductedtomoreclearlyunderstandthetechnology
gapwerepublishedinGapsinTechnology･MeasurementsandanalysisofR&D,
trades,teclmologytrade,andproductivityaswelaspolicysuggestionwere
included.ItwasthefirstPOlicy10riented-analysisofS&Tdata.Innovation
indicators(originanddiffusion)thatlaterbecamelargelypopularwere
introducedfortherlrSttime.
70 FM2ndeditionwaspublished.
76 FM3rdedidonwaspublished.
CSTPheldtheR&Dstatisticsusergroupmeetlnganddiscussedtheindicators
reportsbyNSF･Thepossibilityofcolectlngindicatorsusedinthereportsand
theircolectioncostwerethemainfocusofthemeeting.
81 FM4theditonwaspublished.
84 0ECDScienceandTechnologyIndicatorsReport(STIReport)1steditionwas
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90S
2000
published:ProvideddetailedexplanationsandanalysisonS&Tactivites.
86 STIReport2ndeditonwaspublished･
88 MainScienceandTechnologyIndicatorsstarted･Outputindicatorswere
included.Publishedtwiceayear.
89 STIReport3rdeditonwaspublished･Consideredtobetootimeconsuming,STI
Reportseriesendedwiththisissue･
FMSupplement:R&Dinhighereducationwhichwasnotpreviouslycoveredin
FMwaspublishedasitssupplement.
TopicsinthemanualsextendedbeyondthemeasurementofR&Dactivities.
90 TBPManualwaspublished:Amanualontypeofteclmologytrade,defimtionof
contracts,andcolectionandanalysisofthetrade.
91 BasicScienceandTechnologyStatistics1991waspublished:Ahardcoveredition
hasbeenpublishedeverytwoyearssincethen･
92 0sloManual1steditonwaspublished:Folowlnganincreasedinterestin
innovationin70S,developmentofprocessstudyinSOS,andasuggestionbya
Nordicgroupin'89,manualpreparationwasimtiated.As aguidelinefor
colectionofteclmologymnovationdata,itwaspublishedin 9`2withsupport
fromNordicFundforIndustrialDevelopment･Ittitlewasnamedafteracity
whereitsoriginaldraftwasdiscussed.
93 FM5theditionwaspublished.
94 PatentManualwaspublished:OECDtookoverthesubjectdiscussedsincethe
late70sandstarteddevelopingamanualforpatentsurveyin '92.Itwasdesigned
tobeaguidelineforthosewhointendtouseexistlngPatentdataasS&T
indicators.
95 ScL'ence,TechnologyandlndustTyScoreboa7d(STIScoreboard)1995(1stediton)
waspublished.
Canbel･raManualpublished:Aguidelineforthemeasurementofhuman
resources,whichhadbeenpreparedsince'92,wasacceptedatthemeetingheld
inCamberra,Australia,andpublishedinthesameyear.Itsobjectwastomake
themeasurementofbothstockandflowdatapossiblewithalong-term
perspective.
97 STIScorebowdI997(2ndediton)waspublished.
OM2ndeditonwaspublished:Revisionwasmadetohavemoreaccurate
defimtiOnsandwidercoverageaswelasdiscussionoftheimportantrole
govemmentplays.
99 STIScoreboard1999(3rdedition)waspublished.
01 STIScoreboard2001(4thedition)waspublished
O3 FM6theditionistobepublished.
Sources:Godin,B･,TheEmergenceofScienceandTechnologyIndicators:fnydidGovernmentsSupplement
StatisticsWithldicaforS?,2001
0ECD,FrascatiManual,1993
-lil-
OECD,GapsinTechnology,1968
0ECD,ScienceTechnologyIndicatorsReports
OECD,TBPManual,1990
0ECD,OsloManual,1992
0ECD,PatentManual,1994
0ECD,CanberraManual,1995
0ECD,Science,TechnologyandIndustryScoreboard
5.S良TlndicatorDeve一opmentatOECD
5.1.Manua一s
OECDhasbeenleadingthedevelopmentofintemationalguidelineforsurveymethodsand
definitonsetingsSinceitsfirsteditionofFM,aguidelineofR&Dmeasurements,publishedin
1963.Toprovideaguideline血atsuitesexistingneedsandmatches血etimes,OECDsetsup
opportumitiesfordiscussionandworkstogetherusingtheNESTIasitsmainplatform and
pro血cesandrevisesmanuals.Itscontinuousactivityover40yearshasproducedsixmanuals,
fiverevisions,andon-goingprojectsincludingthedevelopmentofFM6thedition･Theactivity
hasalsoemichedagroupofS&Tmeasurementsguidelinescalled"FrascatiFamily." (Table
2.5.1.a,Table2.5.1.b)
Productionofamanual,whichconsistsofstagesfromitspreparationtopublication,usually
takesafewyears.Somecases,however,takemuchlonger.Incasesofinnovationandpatents
measurements,eventhough,recognlt10ntOWardtheimportanceofanddemandfortheirsurveys
withintemationalcompatibilityalreadyexistedin70Sandmeetingsonthesubjectswereheld,
insuficiencyoftheoreticaldevelopmentandexperiencesinthesurveyskeptdelayingactual
productionof也emanuals.
Sincethelate80S,thepublicationnumberofnewmanualshasincreased.Thisresultsfromthe
developmentoftheoriesthroughthelongyearsofdiscussionandresearch,beterunderstanding
ofS&Tsystemandstrongerestablishmentofanintemationalcooperationforindicator
development.
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lTable2.5.1.a] FrascatiFamily
Manua一 FormaJTitle Content PubliShedYear CooperatedOrganiz ion
Frascati TheProposedStandard R&D 1963,lsted.
Manual PracticeforSurVeysofResearchandExperimentalDvlopmet-FracatiM nual- (inputs) 1970,ュnded.63r8一4血935200 6
Frascati R&DStatisticsandOutput R&Din 1989
Manual MeasurementintheHigher higher
Supplement EducationSector,"FrascatiManulSupplement" education
TちP ManualfortheMeasurement Technology 1990
Manual andhterpretationof balanceor
TechnologyBalanceofPaymentsDat payments
OsloManua1 OECDProposedGuidelines hnoVation 1992,1sted. EC
forColectlngandInterpretlngTechnologicallnnovatiolData-OslManu1- 1997,ュnded.(Eurostat)
Patent UsingPatentDataasScience Patents 1994
Manual andTechnologylndicators
Canberra TbeMeasurementofHuman Human 1995 EC
Manual ResourcesDeVotedtoScience resources (DGXⅢ&
andTechnology-CanberraManual Eurostat)
Bibliometrics BibliometricsIndicatorsandAnaysisofResearchSystems.Me仇 dandEXmple Bibliometrics Unknown(AworkingpaperintheleftclumWsublshedin'97)
Source:OECDHomePage
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lTable2.5.1.b]TransitionofFMrevision
Edition Year Contents○fReyiSiOn
lst 1963 -As mostOECDmembercountriesbegantocolectstatiSticaldatain
R&D,whichwasanessentialelementtonationaleconomiCalgrowth,
diferencesinscope,methods,andconceptsemergedasaproblemfor
intemationalcomparisons.Tosolvethoseproblems,OECDproducedthe
FHnf.
2nd3r 19706 -BasedontheexperiencegainedfromthelnternationalStatisticalYear
conductedonmembercountriesalongwithlsteditionofFM,thesecond
editonwasproduced.
-Thisrevisionwasmadetoconflrm ,aSfaraspossible,toexistingUmited
Nations'intemationalstandardssuchastheSystemofNationalAccounts
(SNA)andthehternationalStandardIndustrialClassification
EXpandedocov rsearchithesocialscincesadhumam es
-Revisedtohavemore"functional"classifications,(especially,the
distributionofR&Dwasclassifiedby"objectives")
4th "1-う81 -Draftingandlayoutwereimproved
TheHigher 1989 -Consideredtobegreatlyimportantdataforpolicy-makers,thehigher
Educadon educationsectorwascoveredinthissupplement.Ithadnotbeenincluded
Supplement inFMbecauseitdidnotappearintheSNA.
5血 iう93 -Startedtocoverthehighereducationsection
-Coveredintemadonalization,software,transfersciences,etc.,which
weretheissuesemergedinOECD'sTechnology-EconomyProgramme
Source:OECD,FrascatiManual,1993
5.2.S&TIndicators-relatedPublicatjonS
OECDhascreatedanintemationallycorrmonunderstandingofS&Tactivitiesandalso
publishedreportsbasedonthedatacolectedfrommembercountries.Here,wediscusstwotypes
ofindictors-relatedpublicationsbyOECD;onetypeexclusivelyprovidesdata,whiletheother
providesdetailedexplanationandanalysisalongwithdata･MainScienceandTechnology
IndicatorsandBasicScienceTechnologyStatisticsbelongtotheformertypeandscienceand
TechnologyIndicatoTISReport(1984-89)andScience,TechnologyandLndzLStTyScoT･eboard
(1995-)"belongtothelater.
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(I)MainScienceandTeclm ologyIndicators (MSTI)andBasicScietLCeandTeclm ology
Statistics (BSTS)
【Tablo2.5.2.a】 MSTlandBSTS
MSTl BSTS
OutJine AsetofindicatorsthatreflectsS&T 22mostfrequentlycitedstatisticaltables
activitiesanditsstructureinmember komtheScienceandTechnologyDatabase
Countries arepresentedbymembercountry
打imberOf 89 22
bbteS ･bputtoR&D 70 ･hputtoR&D 18
･Output/Impact 1?." ･Output/Ⅰmpact 4
i-ii元ingYi:"】~ 198-8 1991
Frequency Twiceayear Every2yezLrS(Everyearforan elec竺9nic_version)
Coy-erage Past7yearS(Electronicyersioncovers血edata血e Past7years
yearof1981anda触r)
Language English.French English.French
Sources:OECD,MainScz'enceandTechnologyIhdicators2001/1
0ECD,BasicScienceandTechnologyStatistics2000
【Table2.5.2.b 】 TablesinMSTt
R&DExpenditureandPersonnel
GrossDomesticExpenditureonR&D-GERD(milionnationalcurency)
GERD(milioncurentPPPS)
GERDICompoundannualgrow也rate(constiLntprices)
GERDpercapitapopulation(cu竺entPPPS)
GERDasapercentageofGDP
EstimatedCivlGERDasapercentageofGOP
TotalR&Dpersonnel(m )
TotalR&Dpersonnel-Compoundannualgrow也rate
TotalR&Dpersonnelperthousandlabourforce
Totalresearchers(oruniversitygraduates) (FIE)
Total researchers(oruniversitygraduates)-Compoundannualgrowthrate
TotalreseaThers(oruniyersitygraduates)perthOusandlabourforce
PercentageOfGERDfinancedbyindustJy
PercentageofGERD丘mancedbygovemment
PercentageofGERDfinancedbyothernationalsources
PercentageofGERDfinancedbyabroad
PercentageofGERDperfomedbytheBtlSinessEnterpnsesector
PercentageofGERDperformedbytheHigherEducadonsector
PercentageofGERDperformedbytheGovemmentsector
PercentageofGERDperformedbythePrivateNon-Profitsector
BusinessEntezpriseExpenditureonR&D-BERD(milhonnationalcurency)
BERD(minioncurentPPPS)
BERD-CompoundaJlnualgrowthrate(COnSt弧tPrices)
BERDasapercentageofDPI
BERD asapercentageofGDP
TotalBusinessEnterpriseR&Dpersonnel(m )
TotalBusinessEnterpriseR&Dpersonnel-Conpoundannualgrowthrate
TotalBusIJleSSEntefPnSeR&Dpersonnelasapercentageofnationaltotal
BusinessEnterpnseresearchers
-Compoundannualgrowthrate
1ー5-
1ー6-
Source:OECD,MainScienceandTechnologyIndicators2001/1
lTabLe2.5.2.C] TablesinBSTS
R&DExpenditureandPers○nneI
1 GrossdomesticexpendituresonR&D(GERD)bysectorofperformanceandsourceoffunds'Miuionnationalcurrency
' MilionconstantS(1990pricesandppps)
2 GERDbysectorofperformanceandtypeofcosts
3 CurentdomesticeXpenditureonR&Dbysectorofperformanceandtypeofactivty
4 GERDbysectorofperformanceandsocioCconomicobjective
5 TotalR&Dpersonnelbysectorofernploym entandoccupation,inful-timeequivalent
6 TotalR&Dpersonnelbysectorofemploymentandformalqualification,infun-timeequivalent
7 GERDbysectorofperformanceandmainscientificfield
8 TotalR&DpcrsonnelbysectorofemploymentandmainscientifiCfield,infuu-timeequivalent
9 TotalbusinessenterpriseintramlraleXPenditureonR&D(BERD)byindlStry
I-~福 BERDbyindtlStryandsotzrceoffurlds+10.1BusinessenterpnSe●10_2Goyemment+10_30thernationalfunds●10ー4Fhndsfromabroad
ll BERDbyindustryandtypcofcoSts●11.1Currentexpenditure
● 11-2Capitalexpenditure
1~2 TotalbusinessenterpriseR&Dpersonne1(ちEMP)byindustry,inful-timeequivalent
134 Researchscientistsandengineers-RSE-(oruniversitygraduates)iJ1thebusinessenterprisesectorbyindustry,in
ful-timeequivalent
Higheeduatonintranural xpenditureonR&D(HERD)byaldofscience
156 HERDbyfieldofsciez7Ceandtypcofcos(Sncn sourceoffunds
17 HighereducationR&Dpersonne1(HEMP)byfieldofscienceandoccupationorformalqualification,inful-time
equivalent
GOVemrnentBudgetAppropriatiOn$○rOutlaySforR&DtGBAORD)
18GovemmentbudgetapropriationsoroutlaysforR&D(GBAORD)bysocio-economicobjective
TechnologyBalanceofPaymentsfTBP)19ITecmologyb fpaymentsbyypeoftransferPatet
20 Numberofpatentapplication占accordingtotherelationshipofpatenteetopatentofnce
21 NumbcrofnP_P二feSidentpatentapplicationsbycountryoforigin
Source:OECD,BasicScienceandTechnologyStatz'stics2000
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(2)OECDScienceandTeclmologyIndicatorsReport (STIReport)
- (lstedition)No.1 ResourcesDevotedtoR&D 1984
- (2ndedition)No.2R&DJnventionandCompetitiveness 1986
- (3rdedition)No.3R&D,ProductionandDIHwionofTechnology 1989
AseriesofSTIReportwasproducedtosupplyR&Ddataandtounifytheirmeasurements
toencompassalarderscopeofactivitiesinscience,economyandtrade･However,duetoits
consumptlOnOfexcessivetime,itwasdiscontinuedwithitsthirdedition･
MainlyusingR&Ddatacolectedfrommembercountriessincemid-60S,theseriesprovides
detailedanalysisandmakesthecomparisonofperformanceamongthecountriespossible.The
topICSandchaptercompositionsintheseries,however,differvastlybetweeneachedition･
Forinstance,thefirsteditioncoversrecoursesintoR&D(inputindicators)andeachpart
wasdividedbasedonthesizeofmembercountries.Thesecondeditonaddedtechnologytrade,
productivitesandsoon(outputandimpactindicators)tothetopicofR&Dtoshow
competitivenessofcountries.merewasalsoagreatchangeinthethirdedition.Itsfirstpart
adoptedteclmologytransferindicatorstoR&DindicatorsaJlditsfolowlngChapterscovered
thetopicsOfgovemmentflnanCedR&DandR&Dperformanceinuniversitiesandindustry･
(3)Science,TechologyandIndustryScoreboard(STIScoreboard)
- (1stedition)sTZScoreboard1995
- (2ndedition)STZ:ScoreboardofIndicators1997
- (3rdedition)STIScoreboard1999-Benchmarkingknowledge-basedEconomies
- (4thedition)STZScoreboard2001-Towardsa肋 owledge-basedEconomy
STZScoreboardserieshasbeenpublishedeveryotheryearsince1995to"provideina
concisefomat,themostrecentinformationontrendsaJldcompetitivechallengesinscience,
teclmologyandindustryinOECDcountries."
Table2.5.2.dshowstitlesandsubtitlesofitssecondtofourtheditions(melsteditionis
absentduetoitsunavailability)･As sTIReportseriesdiscussedabove,topicsandchapter
compositionlargelyvarylneachedition.Thethirdandfourtheditionswereproducedfromthe
perspectivethatS&Tactivitieshadbecomeanessentialfactortodetemi netheoutcomeof
industryandintemationalcompetitiveness.As theirsubtitlesindicate,theyfocuson
knowledge-basedeconomywhichcharacterizestoday'ssociety.Intermsofindicators,these
twolasteditionshaveaddedvariousnewindicators,suchasachievementsofinnovationand
bowledge-basedeconomy･
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【Table2.5.2.d】ChaptercompositionofSTIScoreboard
Yr Chapter1 Chapter2 Chapter3 Chapter4
1 ScienceandTechnology StructureandPeform anceinIndustry TradeandGlobalisation
･RecenttrendsintotalR&D andtheSery阜9e_早･Recenttrndsin 'Growthandstructure
efforts:expenditure,researchers mamfactlrlngprOduction ofOECDmanufactunng
'SharesofOECDzonesintotal ･.Structuraltrendsin trade
R&Deforts production ･Tbegeographical
･R&Dbysectorofperfomance 'Structuralinteraction structureofOECD
･FinanclngOfR&Dexpenditure betweenmanufacturlngand manufactunngtrade
･Trendsingovemment-financed SerVICeS ･Manufactunngexport
R&D ･R6CenHreZldsin specia出sation
･Govemment-financedR&Dby manufacturu1gemPloyment ･hportpenetration
sectorofpcrformance ･Skins:employmentby ･Exposuretoforelgn
･Govemmentappropnationsor ∝cupation compctltion
outlaysforR&Dby ITendsiskilsi ･ManufacurlgeXpOrt
9 socio-economicobjective manufactunngandservices shares
･PublicfundingofR&Dand industries tConstantmarketshare
9 innovationinmanufacturlng ･Recenttrendsinproducer analysisofOECD
7 industry prlCeSinnanufactunng exports
･BusinessR&Dintensltyand 'Unitlaborcost ･htra-industrytrade
九nding ･ProductivltygroWth ･Foreigndirect
･BusinessR&Dinmanufacturlng ･Relativeproductivlty investmentflows
andinservices levels ･Foreigndirect
･BusinessR&Dindustry 'hvestment investmentnowsby
specia止弘tiOnbycountry ･High-techindustries geographicalarea
･Patentsbycountry ･Marketstructureand ･Shareofforelgn
･Patentsbyproductgroup compctltion aLfiliatesin
･TechnologydiLfusion -Economicstructureandsizefenterpnse･mply entrndsbyZOPubicsupo oindustry. manufactunngprodction,employmentandlabourproductivity｡R&Dactiyitiesrfoeign fla-htem iolteclmolgyd瓜 Sion
1 Knowledge-basedEconomy ChauengeofGlobalizatin EconomicPerfor anceand
Competitiveness
･hvestmentinknowledge ･Maincomponentsof ･Productivltyleyels
comparedtophysicalinvestment intemat10naltranSaCtions ･ProductivltygrOw也
･Knowledge-basedindustriesand ･htemationaltrade 'Relative
Services ･meroleofhigh trade-weightedunit
･ICTeXpenditures technologyindustriesin hbourcosts
･Computersandthehtemet intemationaltrade tScientificpublications
･hfrastructurefortheinformation ･Exportorientationand ･Patents
economy eXposuretofoFeigntrade l'hnovationinICT
･Humanresources competltion ･hnovativeoutput
-R&DCforts ･htra-industrytradeand ･Technologybalanceof
･FinanclngaLldperformanceof theroleofproduct payments
R&DeXpenditlrS differntii ･EXp tsbytchnology
9 l'Basicresearch tlmportanceof intensity
9 ･R&Dpcrformedbygovemnent intermediategoodsiJ) ･Relatedcomparative
andhighereducation intemationaltrade advantagebytechnology
9 ･Prioritiesofpublicfundingof ･Foreigndirectinvestment 血tensity
R&Dbysocio-economicobjectives ･MergeTandacqulSitjons ･Couz7tTies'poSltiorLOn
･Govemmentsupportforindustrial ･lmportanceofforelgn goodsdependingon
technology affilatesinmanufactlrlng qualityofgods
･TaxtreatmentofR&D ･RoleofforeignafBhates
･Co→)perationbetweenbusiness intheintemationalization
andthepublicsector ofinduStrialR&D
'BERD ･Teclmologicalalliances
'BERDinserVices betwecnfirms
･BERDinmamfactunng ･Cross-borderownership
･BERDandgovemmentfundingof ofinventions
businessR&D,bysizeclass ･htemationalCO-operation
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CreationandDiffusionon
Knowledge
Inform ationEconomy
ITowardsaknowledge-based
economy
,TrendsindomesticR&D
expenditure
･R&Dfinanclngandperformance
'BusinessR&D
･BusinessR&DbyIndustry
'R&DinselectedTCTindustries
andICTpatents
IBusinessR良Dbysizeclassesof
rlrms
･Publicfundingofbiotechnology
R&Dandpatens
'EnvironmentalR&Dinthe
govemmentbudget
'Health-relatedR&D
'Basicresearch
IDefenceR&Dingovemment
btldgets
'TaxtreatmentofR&D
･VentlreCapital
'Humanresources
･HumanresourcesinS&T
ITrendsinresearchers
Ihtemationalmobilityofhuman
capital
Ihtemationalmobilityofstudents
･hnovationexpenditureandoutput
･PatentapplicationtotheEuropeBLn
PatentOfficePPO)
'PatentfimileS
IScientificpubhcations
･TCTexpcnditures
･Occupationsandstilsln
theinformationeconomy
'Infrastructureforthe
informationeconomy
' htemetinfrastructure
tlntemetuseandboors
spentonline
LAccesstoanduseofthe
htemetbyhouseholdsand
individuals
･Tntemetaccessby
enterprisesizeandindustry
Ilntemetelectronic
commercetransactions
Inepnceofhtemet
acce,ssanduse
･Sizeandgrow血of
htemetsector
･Cross-bordermergers,
acquisitionsandal1iances
intheTCTsector
GlobalIntegrationof
EconomicActivities
∝onomicactivity
'htemationaltrade
IExposureto
intemationaltrade
competitonbyindustry
IForeigndirect
investmentflows
ICross-bordermergers
andacqulSitions
IActivityofforeign
afiliatesin
manufacturlng
IActivtyofforeign
affiliatesinservices
'htemationalisatiOnof
industrialR&D
･htemationalstrateglC
alliancesbetweenrims
･Cross-border
oⅥmershipinS良T
･Technologicalbalance
ofpayments
Economic
StnユCtureand
Productivlty
incomeand
productivltyln
OECD
'Incomeand
productivty
1eyelsinthe
OECD,1950-99
-LAbour
productivityby
industry
ITecbnology-
andhowledge
intenslve
industries
.mestructure
ofOECD
eCOnOtnles
'hternational
tradeby
t∝hnology
intensity
Ihternational
tradeinhigh-
and
medium-high-te
clmology
industries
ICompaJative
advaJltageby
technology
intetlSlty
Sources:OECD,Science,TechnologyandIndus叫,:ScoreboardofIndicatoTIS1997
0ECD,Science,TechnologyandIndustヮScoreboard1999
0ECD,Scz'ence,TechnologyandIndusEvScoreboard2001
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Chapter3 ScienceandTechnologylndictorsintheUnitedStates
DuetothefactthattherepresentativeS&TindicatorsreportintheUnitedStatesistheScienceand
EngineeringIndicators(SEl)seriesbytheNationalScienceFoundation(NSF)*,thischaptermainly
focusesontheparticularpublication. *AlthoughSEIispreparedbyNSF,itsactualPublicationismadebythe
NationalScienceBoard(NSB)ofwhichNSFdirectorisamember.
1.CharacteristicsofS&TlndicatorsintheUnitedStates
+IndicatorsreporttobesubmitedtotheCongressbyLaw
neNSFActof1950anditsamendmentssetobligationsofNSFincludingsubmissionoftheSEI
reporttotheCongress.Anamendmentin1968setNSFto"analyze"dataonS&Tactivities,andalso
theNSBtosubmitanannualreportonthestateofscienceandengineering(S&E)intheUnited
StatestotheCongress.Inthe1982amendment,reflectingapositivereceptionbythegovemment,
SEIwhichtheNSBhadbeenvoluntarilyselectingforitsannualreportwasoficiallyconfirmedtobe
adesignatedreporttotheCongressonabiennialbasis.[29]
+Pioneerpublicationreleasedin1973
NSBtookaninitativeinindicatorsreportbypublishingitsfirstsEIin1973.Itwasmadepossible
byseveralfactors;conceptualdevelopmentofindicatorsinsocialscienceandeconomysince1930S,
accumulationofknowledgeandtheoriesthrough indicatorsresearchbyOECD,andbeter
understandingofmethodologyofS&TactivitiesthroughsurveysexecutedbyNSF.TheSEIreport
waswelacceptedandbecamearegularpublicationaswelasanintemationalmodelofS良T
indicatorsreport.
●Withthecapabilityofconductingsurveys,NSFproducesareportthatcorresponds
tothetimes
Givenanobligationtofunctionas"aninfomationcentertocolectdataonS&Tactivities(･･I)in
theUnitedStates'[8]undertheNSFAct,NSFconductsvariousS&Trelatedsurveys.¶leSET
seriesisproducedusingthedatafromsuchsurveys.
Havingasystemwheresurveysareproducedandusedby也esameorganizationalbody,NSFis
capableofquicklyrespondingtothechangesmadeinsurveysandalsoeficientlylocatlngresources
inawholeprocess.NSFtakesadvantagesofthesystembycontractlngOutroutineprocessesand
devotlngItsmanpowertOdevelopIleWindicatorswithhigh demand.ThisallowsNSFtoproducean
indicatorsreportthatconsistsofdiversenewindicators.Theserieswithamixstyleofnewly
developedindicatorsandregularindicatorsisabestseleramong也eNSBpublications.【301
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+Continuousimprovementofcontentsandusabilitywithusersjnmind
NSFhascontinuouslyimprovedthecontentsandusabilityoftheSEIserieswith theaspectthat
the series'main usersare "publicand pnvatepolicymakers"and theyuseSEIas"apolicy
publication"aswellas"areferencedocument."
2.StructLJreOfS&TJndicatorDevelopmentatNSF
StructureofS&TIndicatordevelopmentatNSFisshowninFigure3.2.
【Figure3.2.】OrganizationChart(lndicators･relatedportion)
TheNSFActof1950enactedNSFtobean
independentagencythatconsistsoftheNational
ScienceBoard(NSB)andaDirector.
Forprodudonofindicators,theScienceResources
StatisticsundertheDirectorateforSocid,Behavioral,
andEconomicSciencesp血血lycolectsrelevant
d血a.TheScienceandEngineeringhdicalors
PmgrZLmisresponsibleforpreparingSET･AReran
approvalbytheNSB,therepodispublishedunder
thenameoftheNSB.
･ProducesSEI
･Developsoutputindicators
(patentsandbibliometrics)
･SuppliesU･S.datato
intemationalorganizations
suchasOECD,and
UNESC0
･4publiCabons
･Conductsresearch,report,
analysisofsizeandconditions
ofR良D
･Publishesfourannualsurveys
andconductstwobierLnial
Surveys
･Performssurveyson
educationandoccupations
inS&Tfields
･Developseducationand
laborrelateddatawi也o也er
agencies
･Conductstwoannualand
threebienniasurveys
･Proyidesinfomation
ontheInternet
Sources:NSFHomePage
MinistryofEducation,Culture,Sports,ScienceandTechnology,IndicatorsofScienceandTTechnology,2001
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3.TransitionofS&TlndicatorDevelopmentatNSF
50S
60s
Establishmen t o f
OECD
OECDisuesthe
resultsofthe
GapsStudyl
Greatimpacton
∬
70S
*thereisone
yeaLrdiference
betwenthetitle
andpublication
yearupto'83
80S
Yr.
Developmentofeconomyandsocialindicatorsstarted.
45 scienceT7zeEndlessFrontier(BushReport)wasissued:Pointedoutthe
importanceofscienceinsocietyandemphasizedaneedofagovernmental
bodytopromoteS&TintheUnitedStatesbypromotingtheflowofnew
scientificknowledgewithsupportforbasicresearch_Thispublicationinitiated
establislmentofNSFin1950.
47 scienceandPublicPolio,(SteelmanReport)wasissued:Itsstyle-wide
coverageofdata,citationofresearchresults,analyses,substantialuseoffigures
andtables-wassucceededintotheNSB'sreport(Sl)publishedin'73.
50 NSFwasestablishedunder也eNSFAct(1950).
53 NSFconducteditsflrStR&Dsurvey(R&Dinhdustry).Themzmberand
subjectcoverageofNSFsurveyslaterextendedasshowninTable2.4.2.
6 1 TheUnitedStatesbecameanOECDmembercountry･
68 Basedonasurveyreport,NSF-itsPresentandltsFuture,in 6`5,theCongress
amended血eNSFActof1950andobligatedNSFtoanalyzedataonscience
andenglneerlngactivitesandalsotosubmitanannualreport.
71 ForanannualreporttotheCongress,theNSBacceptedanindicatorreport
style血atwassuggestedbyNSBmember,RogerW Heyns(血en血epresident
oftheAm ericanCouncilonEducation)andthatwasalreadyinuseinsocial
science.Inpreparation,allpossibleindicatorswerepicked,categorizedunder
"output,""scienceeducation"and"humanresources:'andthenevaluated
accordingtoafive-gradesystem.AfterexaminedbytheNSBandother
govemmentalbodies,adraftwassubmitedtotheCongressandpublishedas
73 ScienceIndicators(SI)-1972･Because11,000issueswerefavorablydistributed
inonemonth,thereportsettobepublishedbiemi al1yasaNSBamualreport.
74 WithsupportfromoftheSocialScienceResearchCouncil'S(SSRC)
Comi teeonSocialIndicators,NSFheldasemharonimprovementOf
scienceindicators.
75 SI-1974waspublished.
77 SI-1976waspublished.
78 WithsupportfromSSRC,asecondseminaronindicatorswasheld･
79 S1-1978waspublished.
81 SI-1980waspublished.
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90S
200
82 DuetoanamendmentoftheNSFAct,theNSBbecameobligatedtobiemialy
submitareportonscienceandenglneermgCOnditonsinTheUmitedStatesto
theCongress.(ThisofrlCialysetslseriestobesubmitedtotheCongress)
83 SI-1982waspublished.
85 S1-1985waspublished.
87 TitlewaschangedtoscienceandEngineeringlndL'cators(SEl)"toreflect
increaslngInterestinsupplementalroleofscienceandenglneerlngeducation
on血ecreationprocessofnewknowledgeandtechnologyproductand
process.'
SEI-1987waspublished.
89 SEI-1989waspublished.
91 SEI-199Iwaspublished.
93 SEIl1993waspublished.
96 SE1-1996waspublished.
98 SEI-1998waspublished.
00 sEI-2000waspublished:Forthe50thami versaryofthecreationofNSF,a
specialchapterwasdedicatedtohistoriCaltransitonofS&Tfrom40sto90S.
Textandappendixpartswereseparatedintotwovolumes.
Sources:NSB,Science&EngineeringIndicatorsl2000
Godin,B･,TheEmergenceofScienceandTechnologyldicators:W7D,DidGovernmentSupplement
StatisticswithIndicators?2001
4.S&TIndicatorDevelopmentatNSF
4.1.ScienceandEngineenrlglndl'cabrs
14editionsofthesEZserieshavebeenpublishedsince1973.Inthissection,Welookintotheir
transaction,especiallyfocuslngOnthetransitioninchaptercompositon,chapterthemes,and
theirdetails.
Table3.4.1･ashowsthechaptercompositonofeachedition.hTable3.4･1.b,chaptersare
dividedbythemetoshowcontinuation,changesanddeletionsofthemecoveredintheseries･In
Table3･4.lc,passagesonfouritems',Characteristics,Changesincontent,Aspectstobe
improved,aJldActionstaken/wilbetakenforafuturereport,Werepickedfromanintroduction
sectionofeacheditiontoshowdetailedtransitionoftheSEIreports.
-24-
lTable3.4.1.a]Transitionofchaptercomposition
●▼-▲▼-,. chap1 chap2 chap3 chap4 chapschap6 chap7 chaps chap.91
Sト7 IScitlnCe ResearChandDやvl○pm○ t SEP nceandiengrsonnOl CapabjljtjeS ADelphiExpnment andTechnology
Sト7 lIntematJOnaldicatorsofT○chnlogy Resourc8Sforea handDVOlopnBt SciOnc○andEngieengP○rsonnel andTechnology
sl-7 1
ntematJOnafScinceさdTechoogy ResearchandDV○loprN}I Rt∋sourc○sfor lnnovaton ScJenCeandEngi8rlgPersonTeJ andTechnology
Sト7 lntBma七〇nalScienceadTechology Resourcesforea harLdD○vOlop汀℃nt ResourceSfor lndustnalResearchandDvloprTlet SciOnc○andEngj88rlgPersonnel
Sト8 Resourc○sfor ResourcesfOr Scien08and Advancesin
ScienceandTechology Res8arChandDveIopnBt andTechnologlCatPrOgr8SS EnginBertngPersonnel andTechnOlOgy SciOnc○
slT8 SuppOrtforU-S,Scienceand lndustrlal Acad8mlc AdvancやslnScienCeand ResOaChand Engie8ng Scienc8and Sionceand Sci○n ○and
Technology Deveーopr丁場nt PBrSOn一8l Tochnology Engln○即lng andTBChnology Engln○○nn9
st-8 Ov8TVi8W SUpponorU-S,Scienc8and lndustTial Pr○cOl890 Advanc8Sin
Scj8T)C○aTldT○chnologyystem ReSeaTChandDOvOlopl一℃ t EngJn帥TlngPersonn○I SclenC8andechology EnginBOrlng SclenCeandMathOmaUcSEduqltiOn OyardScJ8nC8andTochnology SclenC○andEngieen g
S8E7IOvervi○W
PrBCOHeg8Scienc and 川gh即 Scl○nCOandEngiBeng ResourceSfor Acad〇mlCR&DandBask; lnduStnaJRe$○archand toyvardSci8nCe
MatJ18maticSEducation EnginBeTS WOrtforce RtIsearch Research:PatBmSOfBrforTu nCe TBChnologICalInnovatin ○chnology and1bchnology
Ov○rviey Procolege Higher ドRD ncjal Academic heGlobal
SclenCeandMathem ticsEducation ScienceandEngierhg nglWOrklDrC8 sOurceSfor88Chandv○lopl一℃ t ResOarchandDv○loplT特t:Supp t,Pronn○l,Otuts TOchnOlogy ○chnology LiteracyandtudestowardSci○nechology
sf.IOv○rviewofPr○col〇g○ Highor Sclenc8and FRD AcBdOnic TBChnOlogyand
U.S.Scl○nce8ndScbnc88ndMathenELtics EducatronLnSci○nceand Engln○即ngWoTkforw SearChand RQ$○al℃handD○Vbpm○t: GlobalC mpetjtJvonesSTechnOlogy:The
柑C hn○logy Educ8tiOn EnginBEITlng velopm}nt FhancjalR○$○urcos,Personn○l.andOutpts Unit○dStatBSComp8riSons
S9E3lScienc8andELementaryand H由h8r Scienceand ReSearchaltd d〇miC T○chnology
BChn○lcgy:SecondaTy Englneerlng D8VOIoprT℃nt: ReseBrCh8nd DevBl○prTやnt echnology:
Ch8ngeS Sci8∩○○andM t tj Scienc8and Workforce Financjal nd Dev○loptTめnt:Fi ncIl andC tは dPbl
andChalBngBS ahemacEducatioIl Engln○○∩ng RBSOurCeSaUnkag○S n8 8R○sources,PBrSOnn○landOutpts OmP○ V○∩○SS8n u GUderstanding
Elen>ntaTyand Higher Sci○nceand RDFlL AcadeTnic TBChnoLogy Scienceand-96eetthe Scondr EducatjonlnScienceandni rlg EngBerlgWorkforce anclaI ResearchandDylopnBt:lnfrBStuCtureadP〇一tOmtanCO DeyelprTbntandDlhsio ○cholOgy.andPublicU erst ing SoclalignrfCanCeOfclentJGcandEn9i8○ngROSOarhducation tjtutjOnalkag○S
OveⅣ1○W
Elem>ntaryandScond HlgheT Sc】onceandTechology U.S.and dOmlc lndustTy. SclenCeand○chol〇gy: EconomlCandSociaJTechnology,and
EducatlOn SclOnCeandEngierlg Workforw R8SO8rChandDOv○lopn℃t:FundsadA川anceS PersOnnc,lRSOurces,JntegTaUOT7如thGrad t8Eduction.andOutp s Compet和venessintheMartOtplac andPublicU erstanding SlgnlficanceofInform tionTechnologios
2SoEoI Technolo9yln U.S,and Higher ElerTN}ntaryand AcademicReSOarchand lndUst≠ Scienc8andTechology: Significanc80f
Technology Secondary Techn○lOgy,and fnforⅣ但ti○n
TlnBSOf Re$8arChand Workforce Scienceand EducatJOn D○vQlo叩 ℃nt: h○Global TechnolOgleS
Source: NSB,ScienceandEngineeringIndicators
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lTable3.4.1.b]Transitionofthemes
:llH.l一Lこ1■IJ●tJ R&D nternatlOna汁:IIAl.▲ご publicA-desarS& ReBsaesairchI.●■Mこ一mri一ヨ ●ーJ.一.● ndustry-reaed AdvancesJ●■LJLI●tJ S&Ta"niversilies ●▲■■● ー FocusedThem sTPheClae,
S Scm arKl喝柳 喝P由まわ細 R即 泊SR○$○8ldt如 bpm即llrfEBr7qdkd棚bnU_S.SぬEWR仙人触b血 SkhdlbdTtb _Basic DdphiExperim暮nBEihJBoTdCapabn独特
S Sm dE咽峨 R●叩 SFh rdl榊 如由紬故地Erdh of-軌肋Adihd鴫Scew柵 的改舶R&DadPt h 蜘 加地棚 酌肋
S Sd○n○and榊PtmnTd R細ft朗脚肋印加軸 組的抽 ね由trh d細旨d地軸 Fu 仙蜘由d蜘8rdlr軸 94Sk;- h血舶FuD軸肋
S Sm ad榊Pbr90rW- R脚 SRBsBaJd1DWd叩n-l側軸 触感蜘 b野 P此伽SckFWdTi*柵 8tはb 蜘d舶 -Ⅶ 加納dPFOgtWAdym h蜘
S Scb AJd鵬Pm r～ SuU､SR蜘帥 ndⅠ仙Sch dboー中軸 P嘩弊制 由b山由朝1細物 bdLJSbidなお血痕如ー柵 hSch 如Eng峨 Sch dEJVー叫 +
S S由rw如榊 脚lbrUS ET7ぬ巾蜘 ー蝕加治afd柵SysbrT1 FtLbAcW Sch叫 鍍: 輸血舶ShLrd鵬 ‡nJLrdEJW rTtSく乃rY)d Pー叫Sh h
PBrd 一也柵 由由泳 _肋 鵬-Ed粕触れ
Sdb7Ward柵 R●脚RaロBasb細 水 ThB仙 暮kbrkdbUSL棚 P雌舶tow由d触･d1抽 bdtJddR血i ~棚 H紳EducahSWrgrw LRW8aSbR血td1こ触 dPh rq PTdbpSch d
l〟orkxw 肋 鵬
nTaBon
sa 紬 lー(冶d F仙ReSbtptb q○baIPLh蜘Lq Brd 如血甜由R&D棚 廿一■EdLJCatbnhRqO■rdtd PTQ蜘 細ETVrⅦ8rTqWbkbb kABrkBbu.ら.叫 Ⅳ
R89■rd1D叫 伽せ Ah bWdScknwBrd叫 Ⅳ Sch dEqhq ㈱恥 蛾触 叫OuPjLB hdhdrhE此atkn
S 紬n軸加地F舶 ーRe鵬R軸 力柵rdWTT伽 AJhJbSciBruahd叫 T H紳Ed蜘 iTLard Pー叫榊伽 RBSd 軸贈棚 や Sch d仙 rTh
DBVOkわ触t㈱ UnN恥adlーdentBM柵 EJldrdrqF細胞鵬P蜘 ホ執如く如PjtB -EdLJ血
sg Sh dE㈱brkFtB ReseaTd1叫 rd;Fh一血l細L肋UTdJSPS 'Tlq叫 細 ard柵 ;P日独触畠rdR血lbU仙 巾 HUyEdlJntblhな紬 ardRBBardI由由⊂叫 rTdFlr切一曲l5OUFCeS.P n叫お山Eb柵Swdq蜘 由は肋 m此dLJn
Co Engkd
sg Sm d 叫 rTd:Fbd LR細tl仙 bnLblkagqS bdvyddgySdih ad柵FW A肘地絡aJFWbU■仙 r H紳 触 RかaTd軸 蛇lqd柵 Tー■rq Eb峨細 申ゆ蜘 紬随蜘 飴ducah Ekxd触 ーSSontkng的○dngFh rl
E㈱W伽 D的bphdD蜘 EdtJCZIb那Sch aTdgi加わ噌
-sg Scbnceaf由棚WQddm リーS.ardIrbm山地R8由8T1舶 叩nd:FuTdSa触lIW trdugby,棚 加aT なお巾(乃ardlTq :P地 軸adP-1此UnetdhJ軸 H紳Ed舶批約手nScicrKDard 日脚 吋S○∝州血叩EdLa EcDnOnkSocialS的 n∞I仙 ~如hrl叫b
Rd d帥 nF打切nd由ahd触 一泊t鵬I柳 峨GradLJBEuc8h,叫 血
Con叫iF相や地軸)中細 E一柳nedng
2Sc SCbr噺ardbdlW伽 U.S_Brdfr由舶 rthJdrxlq .Skh ardTbcrKb こP此 A仙 H紳EdLA38tbnhScim d触 わ細 加 ntaryS由伽l一触糊 始Sm柵
Source: NSB,ScienceandEngineeringIndicators
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lTabLe3.4.1.C]TransitionoflndicatorsReports
TheindlCatOrSdealprincipallywlthresource-fLlnds,
manpower,andequipmentforR&D
nhsd∝umentlSh=ingsubmitedasthelnltlaresponseto
the1982am endmentoftheNSFActthatrequiresforthe
丘rsttimethattheBoardprepaJeSuchareport.
nereporthasbeenrenamedSclenCeandEngmeenng
hit(氾EOTStOreflectanmcreasedawannessofthe
(+Chap)hdustrialR&Dandhnovat10n
(-Chap)hstltutionalCapabiltleS
(-Chap)ADelphiExperiment
(†)Patents,theuS.rolemlntemadonalt∝lmology血1Sfer,thelmPaCtOfcompanysi比OnhventlOnandinnovat10n,the
sclenti丘cpublicadonpattersofU.S.authorities
(-Chap)Pub止cAtdtudetowardS&T
DuetothelmPOrtaICeOfmoreaccurateunderstandlnghowthepublCSeeS&T,anewsurveylStOtakepuceln1979.me
chapterwasexcludedsinceitresultswi1lnotbeavailableforthisissue.
i(+chap)AdvBLnCeSinSclenCg
BecausethesubstanbveofS&TarenotasilycapturedbyquBntltativeindicators,thisreportcontainsanew,cornpletely
descriptlVeChapter.ThschapteraRemptstoconveythepmcessand
andsi卯i丘canceofresearchbydescriblngafewilustratlVeaI℃舶
(+Chap)IhblicAtdtudetowardS&T
ThischapterrepresentstheresulbofamajornFwsurveyconveyedinlate1979expresslyfortherefX'rt･Forthefirsttime,
thel℃SPm SeSOfasubgrouplathBled日仏eattentivepublictowardS&T'areavailableseparately.
(+Chap)AcademicScienceandEngineerlng
Malerialonacademl?警enceandengineeringthatwascoveredhvariouschaptelSinthepastreportsisseparatedasa
singlechapterSinceltlSindlenation'Smi vemihesthatfuturesclentlStSandengineersaretrainedandmorefundamental
researchisperformed,ltlS止nfX)血 ItdlatS良TpolCymakershaveaclearpictureOfthestabslntheacademlCSector.
(-Chap)ResouJTeSforBasicReseBLrCh
(+Chap)触 01egeSclenCeandMathematlCSEducadon
TtLeCOnCemeXpreSSedinthe1983rerK)7tbyNSBonPTecouege,HEducatmgAm eriCansforthe21stCentury,"haveleadto
achapter.
complementaryrolesplayedbyscienceandengmeering
researchandeducadonincreatingbothnewknowledgeand
newteclmologlCalproductsaLndpJTにeSSeS.
(△Chap)AcademicScienceandBlgineering dlvidedintotwochapten
-(+Chap)ngher王妃uca血nforScientistsandBlgin eers
→(+Chap)AcademicR&Dand13asICReseald
(+)hdlCatOrSOnbasicTeSeaT℃h
(△Chap)ThehtemadonalS&TSystem
-(+Chap)nehtemationalMafketsforU.S.TTeclmology
AviewhasbenchangedfromageneralrehdonshipofU.S.toS&TintheworldtocompetltiyenessofU.S.in
theworld.% viewhascontinued.
(I)htemadonalcomparabihty
(-Chap)Advances帆Science
(+)universitesarebrokenoltbyCamegiescategonesofinStitutionsinthechapterofworkforce
(+)"st∝k-flow'modelforanalyzingthedynamicsofscienceandenginec血ghbormarket
(+)StBLesupportforR&D
(+)Coauthorshipsofscientificpapers
(千)htemationalcomparabiltymththeenforcementofparallelBritishsurvey
(+)PerformanceofU.S.minontysch0lchildreninscienceandmathemadcs
(†)Explorationofchangesininter-andin tra-sectoralcorporaLiveR&D止nkages
ThedataandanalysisinthisreportareespeCiauyrelevantto
ourNahondurlngthePost-Coldwarera.
neindicatorsrequiredinthistimeofthepencd a陀
globalizat10nindicators
RelatlVelyfewoutputmeasures,becauseofseparatmgthe
dlStmCtCOntribut10nSOfS&Tfromthoseofotherfactors.
NSBhasnorbeenabletoincludesuchexplicitdescnpt10nSOf
therecentprogressofscience.
TtlSnotSurprisingthatsuccessfulmatchingOfoutputstoInputs
Hlghlght"thatprovldeschapter.smostlmrK)血 ュtpoutsWasplacedmeachchapterforthe
useofTX)lCymakers.
NSFaskedtheSocialScienceResearchCouncilforcoIPOrat10nandheldaserTunaTlnS&T
1974andexaminedaposslbiltytOimprovetheindicators･
Theinitat10nOfthecurentvohme,revleWS,evaluationandconside血 onofpreviousWOrk
weresoughtandincludedthe丘柑tuseOfextemalreviewers.
hcreasedemphasishastmnplacedonpomtmgoutaltematlVelnterPret血ionsandlimitations
ofdata.
Addlt10nOfacomDrehensive.substHldveindex
Wes山1haveonlyaveryhmi tedcapabihtytomakesystematic
andquantiaedconnectionswiththedevelopmentofhlitfu1
0mindicatorsremainlargelyindirectreflec也onsofthat
Dueto血enatureofoutput-kn owledgeandidensthatan
difnculttograsp,outIndicators.Temamlargelymeasuresof
aspectsofscienceandengineenngassetofactivltleS,rather
than ascertzunknowledge.
Sam easatx)ve
(十Chap)TTeclmologyDevelopmentandCompetltiveness
(I)Coverageofintemahonalcompansons
(†)htemationalcolaboradon
(I)DefenseR&DandtheefectsofdefenseconversiononR良Dexpendi仙reSandscientistsandenglneelSemploym ent
paterns
Thepost-Cold-Wareraasusheredlntheneedtoreexamine
natimalandlntematlOnalcommltmentS,ChangepnontleS,
andIncreaseemphasisonaccountabiltylnthepublic
sectors.
SEIisbothareferencedocumentaswelaspolicy
document.
TwovolumeeditlOn
AchapteronThasbeencreated.
(+Chap)EconomicandS∝ialSigdfiC抑CeOfSclendLicandEngineeringResalt:h
(+)Computeravailabihty andusageinthehome
(+†)GlobalizahonindlCatOrS
(+Chap)EconomicandS∝ialSigni丘C孤CeOfrr(asaspecialtheme)
(+†)htersectoralandintemationalcouaboradons/partnerships
(+I)htemadonalmobilty (foreignp即llClpadon血1theS&TacdvitiesoftheNation,thereverseflowofsclentlStSand
engineerstoAsla)
(+)Venturecapltalindicators
(+)htemetandWW use
(+)Possibleproblemsthatresult舟ominformahongap
(+)therestructuringofthedefenselndustryanditsin1PaCtOntheNa血n'sS良Tenterprises
(+)riteImpactsOfrroヮscience,mathema血S,andengineeringeducationwithanatentiontOdistanceleaming
(+)Potentialfu turerequlrementSforrremploym ent
(+)analysesofaccesstorrandpartLCipatlOninscienceandmadlematlCSCaJu r
(†)intemahonalperformanceindlCatOrSOfprecolegesclenCeandmathematlCSeducat10n,CumCula,andteacher
preparadon
(I)coverageofthesituahonofrecentgraduatesandpostd∝toralstudents
(I)coverageoftheservICeSector
Note‥(十)=addltion,(△)=change,(-)=deletion,and(†)=improvement Source:NSF,ScienceandEngineeringIndicators
NumerousextemalexpertreviewersandusershelpedshapeandsharpenthemdlCatOrS.
TtLeOVerviews∝tionhasba ncbIlgedh)mapurelytexbalexfK)Sldontoasetofgraphic
displays_
Numerousexternalexpertreviewersandusershelped血ape andsharpentheindicators.
'Sidebar"sto°eswereadded.
Chapter-SpeciBctableofcontents
Alistofacronyms
eNSBslbcomi tteeonSEIreviewedthehistoryandorighalgoalsoftheNSB.
esubcommi tteecontactedavanetyofuserstodeterminepohcym akers'needsandviews
avethereportava血bleonWWW
TorK)SltionSEIforthe21stcentury,Boardcomi tedtoconductingacomprehensivereview
ofthereports,includingtheutihty,bmelneSS,andaccessibilityofthedataforusers.
Havethereportavauablelnhardcopy,onCDIROM,弧dontheWW ･(Thewebslte
contamsnewdataastheybecomeavailable.)
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4.2.DataCoHectionbyNSF
MaindataintheSEIreportcomefromthesurveysconductedbyNSFIAfterlaunchingtheir
firstsurveyonindustrialR&Din1953,NSFhasextendedthespectrumandsubjectsoftheir
surveys.Table3.4.2.showsS&Trelatedsurveystheyregularlyconducttoday.TheSE/seriesis
producedwiththeirdataaswelasthedatafromothergovemmentalbodies.
InthecaseofNSF,bothproduceranduserofstatisticalsurveysaremostlythesame.This
enablestheorganizationtorenectneedsforindicatorstheyhaveasauserofthesurveys.One
exampleis血eindicatorson"publicatitudesandpublicunderstanding"ofwhichonechapterhas
beenalmostalwaysdevotedtosinceitsfirstissue･Consideringthatbeterunderstandingonthe
topicWasneeded,NSFreconstructedaSurveyofPublicAtitudesTowardandUnderstandingof
ScienceandTechnologyin1979andpromptlyincludeditsresultsinthenextissueofthereport.
ItwasthesameyearwhenresponsesfromHhighlyinterestedgroupinS&TMwereseparately
colectedbecauseitwasconsideredtobeimportantforpolicymakerstocloselypayatentionto
thegroupthattendtoactivelyactonS&Tissues･[35]
NSFhasconducteddiversesurveysandthusemichedbasicdata.Withtheaccumulationof
suchdataandexperiences,theydevelopedoverlooindicatorsforthefirstreportandmanynew
indicatorshavebeenprodtlCedsincethen.[1]Here,Weintroduceindicatorsonresearch
partnershipbetweenuniversitiesandindustry-atopiconwhichactualprojectshaverecently
startedinJapanwithhighexpectationfortheresults.
ChronologyofindicatorsrelatedtostrategicresearchpartnershipsbyNSF
' R&Dexpenditureflowsacrosssectors
(1972)
'Bibliometricco-authorshipindicators
(1980)
●Universitypatents(1982)
' Federaltechnologytransferindicators
(CRADAs,patents,licensesandinvention
disclosures)(1991)
' Industrialjointresearchventures(1991)
' R&Dexpenditureflowsacrosscountries
(1991)
+Umiversity-industryresearchcenters(1993)
｡ hternationalstrategicaliances(1993)
' ForeignlocationofR&Dfacilities(1993)
'Federalcooperativetechnologyprogram
dolarsupport(1996)
' Umiversitytechnologytransferindicators
(AUTMlicenses,startups,revenue)
(1996)
+ Patent/articlecitationindicators(1996)
.Defensedualuseprograms(1996､
1998)
'AdvancedTechnologyProgramdata(1998)
Source:NSF,StrategicResearchPartnerships:ProceedingsfromanNSFWorkshop,2001
Asyoucansee,manyof山eindicatorsdevelopedbyNSFarenowwidelyusedintheworld
whichsuggestsaleadingroleoftheSEIseriesinthedevelopmentofS&Tindicators･
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lTabLe3.4.2.] S&TrelatedSurveys
Title StartingYear Frequency
∩1⊂. SuⅣeyofEamedD∝torates 1958 AnnuallrV OGraduateSudeTltSandPostd∝toratesin 72
0DE .:⊃ ScienceandEngineemgHigherEducationSurveys
htegratedPostsecondaryEducationDataSystemCompletionsSurVey 1966 Annual
:刀=くり⊂筆書0∽ SurveyofDoctorateReciplentS 1973 Biennial
NationalSurveyofRecentColegeGraduates 1976 Biennial
NationalSuⅣeyofColegeGra血ates Biennial
OccupationalEmploymentStatisticsSuⅣey 1977 Annual(Triennialbefore1996)
IruTugrantScientistsandEngineers 1966 Annual
刀 SurveyofFederalFundsforResearchand 1967 Annual
P⊂コ Development
SuⅣeyofFederalScienceandEngineenngSupporttoUniversitis, Colegs, adNoprofithstitutin 1963 Annual
SurveyofResearchandDevelopmentExpendituresatUniversiti ndColegs 1954 Annual
SurveyoflndustrialResearchandDevelopment 1953 Am ual
SurveyofResearchandDevelopmentFundingandPeformancbyNoprofitOrganizations 1973
Em嘉一一10;'邑⊂■-I0●■ SurveyofScientificandEngineenngResearchFacilities 1988 Biemial
NationalSurveyofAcademicResearchlnstruments 1983 TdenJlial
andhstnlmentationNeeds (discontinuedinearly90S)
Sources:NSFHomePage
WatanabeMemorialFoundationfortheAdvancementofTechnology,ResearchReporton
theDevelopmentofScienceandTechnologyIndicators, 1985
Godin,B･,TheNumberMakers.lAShoT･tmStOryOfObTcialScieT7CeandTechnologyStatistics,2001
4.3ContinuousImprovementsofScienceandEngineenrlglndl'cabrs
Asmentionedearlier,NSFplacespublicandprivatepolicym akerstobeprimaryusersofthe
SEIseries.TheyhavecontinuouslyimprovedbothconteTltandusabilitybasedonthat
perspective.
Attheproductionofthefirstedition,NSFobtainedhelpfromspecialistsinsocialindicators,
which,bythetime,alreadyhadexperiencesofmorethan afewdecades,andholdseminarson
improvementS&Tindicators,
Fortheproductionofthethirdedition(SZl76),NSFreviewedtheirpreviouseditionaJld
initiatedanextemalreview.Forthefifthedition(sI-80),theyencloseduserquestionnairesin the
reportaJldcolectedfeedbackonitsusage,meritsanddemerits,mostusefu1indicators,indicators
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tobeincludedinafuturereportandsoon･Theyhavecontinuouslyimprovedthecontentquality
byuslngaeXtemalreviewersystemandconductinguserinteⅣiews.
Tosetadirectionofthereportinthe21stcentury,theyconductedageneralreviewonSEZ
-2000.Theyreviewedusers'merits,timeliness,effectivenessasapolicymakingresourceand
scheduledtoexecuteanannualreviewonreportimpacttofurtherimprovethereport･
NSFhasalsopaidcloseatentiontoreportusability.Theirapproachtothereportasa"policy
document"isevidentfromtheoutset･Oneexampleisa"highlight"section,afeaturethatthe
mostimportantinformationisselectedfromeachchapterandpresentedinaseparatesectionto
alowpolicymakerstocatchresourcefulinformationinashorttime･
Inaddition,the"referencedocument"aspectofthereporthasalsostrengthenedalongwithits
publication.InSI-78,accessibilitytoinformation,whichisanessentialfeatureofareference
typepublication,wasenhancedwiththeadditionofalphabeticalindexandwriterindex･For
furtherimprovementofusability,theyuseabundanttablesandgraphstovisuallycommunicate
theinformation.Theyalsoatempttoprovidethereportondifferentmediasuchashard-copy,
CDIROM,andIntemettobeterserveuserswithvariousaccessenvironments
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Chapter4 ScienceandTechnologyJndicatorsjnJapan
1.CharacteristicsofS良TIndicatorsinJapan
+ThreepublicationsthatheavilycontainS&Tindicatorfactor
JapanesepublicationsthatconsistofaS&Tindicatorfactoraremainlythefolowingthree'･W7u'te
PaperonScienceandTechnology(KagakuGljyutuHakusyo),IndicatorsofScienceandTechnology
(KagakuGljyutuYoran),andscienceandTechnologyb7dicators(KagakuGljyutuSihyo)･Duetothe
diferencesintheirpublicationobjectives,quantityofindicatorsandchaptercompositionsgreatly
varyamongthepublications･
+ProductionofS&Tlndicatorsbasedonanoriginalindicatorsystemusingan
advantageofalatestarterinthefield.
BythetimeJapanstarteddevelopings&Tindicators,ithadbeenalmost10to20yearssincethe
firstpublicationofFrascatiManualbyOECDandscienceandEngineeringIndicatorsbytheNSB
(NSF).EventhoughJapanwasalatestarterinthefield,researchersinJapancolecteddataand
accumulatedknowledgeinarelativelyshortperiod.In1984,S&Tindicatorsstudygroupwas
establishedintheNationalInstituteofResources(predecessortoNISTEP)andstartedful-scale
research.ConsideringthattheindicatorsNSFandOECDhaddevelopedandusedleanedexcessively
towardsinputsideofS&Tactivities,血eydevelopedHaCascadeStructure"山atwascapableof
reflectingtheactivitiesofacountryinawel-balancedmanner.[4]
ThegroupproceededwithitsproJectandfurtherdeveloped"Integratedhdicators"thatreveal
overallS&Tactivitiesinasinglefigure.neyalsopromotedunderstandingofasystemtoproduce
indicatorssuitableforJapan･
●AmainbasicdatasourceofS&TactivitiesisReportOntheSuTYeyOfReseaTCh
andDevelopment
ToaccuratelygraspoveralS&Tactivities,numerousstatisticaldatabothfrominsideandoutside
thecountryneedtobeanalyzedfromvariousaspects.InJapan,theSurveyofResearchand
Developmenthasbeenexecutedtogatherbasicdataofthoseactivitiesandpublishedasareport･
TheMinistryofPublicManagement,HomeAfairs,PostsandTelecommunications(MPHPT:
formerManagementandCoordinationAgencyofthePrimeMinister'sOffice)haspreparedand
publishedthereportforalmosthalfacentury(annualypublishedsince1953).Thereporthasplayed
animportantroleinthedevelopmentofindicatorsasafundamentalsourceofS&Tactivitiesdata,
especialyR良Drelateddata.
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+SeparateexecutorandusersoftheSurveyofResearchandDevelopment
ProductionofS&Tindicatorsreportismainlydividedintotwoprocesses;executionofstatistical
surveyanduseofdatacolectedfromthesurvey･Dependingoncountriesandorganizations,thetwo
processesareconductedbythesameordiferentparties.JapanwhereMPHPTperfomstheSurvey
ofScienceandTechnologyResearch,whiletheMinistryofEducation,Cul山re,Sports,Scienceand
Technology(NEXT)producesreportsusingthesurveyresultsbelongstotheformer.Anexampleof
thelaterisNSF.
Eachsystemhasmeritsanddemerits.Inthecasethatasurveyexecuteranditsuserdifer,aclose
colaborationbetweenthetwopartiesiscrucial.Inthatsense,cooperationbetweenMPHPTand
MEXTthattookplacethroughtheStatisticsCouncilinarevisionprocessofthesurveyfrom1999to
2001isimportantforthefurtherdevelopmentofS&TindicatorsinJapan.
●lnternationalcontributionthroughindicatorresearch
As anOECDmembercountry,JapansuppliesdatafromMPHPTandhelpstoraisethelevelof
intemationalcomparabilityofindicators.Japanalsointemationalycontributeswithitsexpertiseby
regularlysendingspecialiststotheNESTImeetlngSandtakingaleadingroleinaworkingpartyof
theFMrevision.
ContributiontoAsiancountrieshasalsotakenplace.SpecialistsfromJapanpartlCIPatedasa
lecturersinthedevelopmentprocessofS&TindicatorsinChina,Indonesia,andthePhilipplneS1
2.StructureofS&TIndicatorDevefopmentinJapan
GovemmentalsectionsthatproduceS&Tindicators-relatedreportsandcolectstatisticaldataare
showninFigure4.2.
Morethan10individualsareinvolvedinactualwritingfortheScienceandTechnologyIndicators
reportpreparationatNISTEP.However,intensofactualpersontimeengaged,itisdowntofouror
five･ThenumberisrelativelysmalcomparedtotheworkforceatNSFandOECD,whichhave
designatedreportproductionteams･
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lFigure4.2.]StructureofS&TIndicatorsReportDevelopment
StatL'stl'csonLegalML-Cants,VL'talStatL'stIlcs,TnldeStatl'st1-cs,etC.
Note:Underlinedpublicationsareindicator-relatedreports,anditalicsarestatisticaldata
3.TransitionofS&TIndicatorDevelopmentinJapan
50s
Establishmentof
NSF
60S
EstablShmentof'
OECD
Yr.
50
53 BasicStatistiCalSurveyofResearchInstitutions:Withtheabsenceofabusiness
reportfromresearchinstitutesthatresultedfromtherepealofthePotsdam
ordinancein 1952,theStatisticBureau oftheMimstryofPostsand
Telecommumicationsstartedtheannual surveytocolectbasicdataforthe
promotionofS良T.The丘rstsurveyresultswerepublishedin1955by仙e
StatisticalCenterofthePrimeMimster'sOだice.
55 ReportontheBasz'cStatisticalSurvq,ofResearchInstitutionslstedidonwas
published.
56 ScienceandTechnologyAgencywasestablished
58 W7zitePaperonScienceandTechnologylsteditonwaspublished:Issuedby
ScienceandTechnologyAgency"towholygraspandexaminetheS&T
activitiesinJapantoobtainunderstandingandwidecolaborationfromthe
nahon."
60 Duetotheexpansionofthesurvey,ltStitlewaschangedfromHBasicStatistical
SurveyofResearchInstitutions"toT`heSurveyofScienceandTechnology
Research."
61
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62 Ⅵ加tePaperOnScL'enceandTechnology2ndeditionwaspublished.
64 JapanbecameamembercountryofOECD.
W】itePaperOnScienceandTechnoLogy3rdeditionwaspublished:Annual
publicationstarted.
65 IndJ'catoTSOfScienceand7TechnoJogylsteditionwaspublished:Issuedby
ScienceandTeclmologyAgencytoarangethedatanecessaryforScienceand
Teclmologyadministrationinabookletformtoprovideitforthoseconcemed.
Annualpublication.
68 Duetothereformofadministrativestructureforitssimplification,the
ResourcesBlreauWasdiscontinuedandtheNationalhstituteofResources
(predecessortoNISTEP)wasestablishedin血eScienceand¶∋chnology
Agency.
90S
84 TheScienceandTeclmOlogyIndicatorsResearchGroupwasfoundedwithin
theNationalInstituteofResources.TheGroupstudiedtheindicatorsinforeign
countriesandtheirrelevancetoothers(economicandsocialindicators).Italso
setafundamentaldirectionforthereportmakingandselectedindicatorstobe
85 usedinthereport.TheoutcomewaspublishedinLbpoTtOndieDeTlelopmentof
Scienceand7Technology血dJ'catoTSin'85.
86 RepoTtOnScL'enceand7TechnoJogy血dJ'catorswassubmitedandapprovedby
theNationalInstituteofResources.Thisresultedinaful-scaledevelopmentof
S&TindicatorsbyScienceandTechnologyAgencyinJapan.
87 BasicSurⅥ∋yondleDeyeJopmentofScL'enceandTechnology血dL'cators
(L'nteTimTeL"Tt)waspublishedbytheNationalInstituteofResources.
ReseaLTChReportOnScI'enceand77echnologyLndjcatorsind]eUnJ'tedStates
waspublishedbyWatanabeMemorialFoundationfortheAdvancementof
Teclmology:ToresearchonthestateoftheUnitedStates.Itmainlyconsistedof
anabridgedtranslationofNSB'sSIIJ985.
88 ReseaTChReportoL7dleDeVeJopmentofScjenceandTTechn010gywaspublished
byWatanabeMemorialFoundationfortheAdvancementofTechnology
ReseaTChonaleCOmParisonmethodsofLWDacdvz'tiesITeJatedstatL'stzIcsL'n
ⅥesteTnCOUntrJ'esandJaL氾nWaspublished:PreparedbytheInstitutefor
FutureTeclmologywithacommissionfromScienceandTeclmologyPolicy
Bureau.
NISTEPwasestablishedwithamodifcationoftheNationalInstituteof
Resources.ThedevelopmentofS&Tindicatorsbecameoneofthemain
researchthemesatNISTEP.
91 TheJapaneseScienceand7TechnoLogylndJ'catoTSystem (S&TLndJ'catoTS)lst
editionwaspublished:IssuedbyNISTEP
95 S&TLr7dJ'catoL-S2ndeditionwaspublished:Generalindicatorswerepresented.
TheScienceandTechnologyBasicLawwasenacted.Undertheprovisionof
theA血cle8,VulJ'tepal:Ll0nScL'enceand7Technologybecamealegalwhite
paper(submissionto血eDietbecamemandatory).
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97 S&TLndjcatoTS3rdeditonwaspublished.
00 S&TLr7dL'catoTS4theditonwaspublished.
OI ScienceandTechnologyAgencywasreorganizedintotheMinistryof
Education,Culture,Sports,ScienceandTeclmology.
03 S&T血dL'cators5theditonistobepublished.
Sources:PrimeMinister'sOffice,StatisticsBlreau,ReportonEbeBasJ'cStatisticalSurveyOfReseaTChLnsdtutL'ons,
1955
ScienceandTechnologyAgency,Vh'tePaperOnScienceandTechnology,1958
ScienceandTechnologyAgency,PlanningBureatL,IndjcatoTSOfScienceandTechnology,1965
MinistryofPublicManagement,HomeAぬirs,PostsandTelecommunications,StatisticsBureau,勉poTt
ontheSuTⅥヲYOfScienceandTechnologyReseaTCb2000
WatanabeMemorialFoundationfortheAdvancementofTechnology,飴SeaTChReLX)1-tOnd7eDetle)opnx:nt
ofScjenceandTechnologyL]dicatoTS,1985
ScienceandTechnologyAgency,NISTEP,NISTEPReportNo.I9neJapaneseScJ'enceat)a
TechnoJogy血djcatoTSystem,1991
WatanabeMemorialFoundationfortheAdvancementofTechnology,ResearchReportOnScL'enceand
TechnoJogy血dicatoTS血 血eUtu'tedStates,1987
TheInstituteforFutureTeclmology,Researchona)ecomLnnSOnLWtbodsofLLkDactivib'es-TeJated
statz'sb-cs血Wesremcounb')esaL)dJapan,1988
MinistryofEducation,Culture,Sports,ScienceandTechnologyed.VnjtePaperOL)ScieL]Ceand
Techn01ogy,2001
4.S&TlndicatorDevelopmentinJapan
4.1.S&Tindicators･relatedPubHcations
TYLethreepublicationsdescribedearlier:Ⅵ加tePall?rOnScienceandTechnology,血dicatoTS
ofScl'enceandTechnology,andStL'enceandTechnology血di'catoTS,arealpreparedbyMEXT
(predecessortotheScienceandTechnologyAgency).mepublicationsaredescribedinthetable
belowwithReportOndleSurveyOfLむseaTChandDeⅥ∋Jopmenらwhichhasalsoplayeda
significantroleinresearchonS&TactivitiesinJapan.PublishedbyMPHPT,thesurveyreport
hasbeentheonlysystematicstatisticssurveyandabasicdatasourceofaleaCtivities･
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lTable4.4.1.a] S&TLndicators･relatedPublications
TitIe Objective PubliShedby 1Stissue Frequency LangLlageS Characteristics
Wh itePaperon Arepolton血e Ministryof 1958 Annual Japanese, ･Annualreport
Scienceand measuresthe Finance, (since English submitedtothe
Technology govemmenthas PrintlngBureau 6`4) (since`90) DietaRera
(Am ualReport takenfbrtbe (editedby Cabinetmeetlng
onthePromotionfScinceandTecnology) promotionofS&T MEXT)
hdicatorsof Tbcouectand MEXT, 1965 Annual Japanese, ･Pocket-book
Scienceand providevarious Scienceand English type
Technology statisticaldatanecesalyforthepromotionfS&Tadmnstrationforhcnveecofi vdusconemd TeclmologyPoicyBureau (Since'77)
Scienceand ToreporttheS&T MEXT, 1991 Triennial Japanese, ･Detailed
TechJ10logy actiVitiesofa NⅠSTEP English analyses
Ⅰndicators countrywiththeirquaiLicaionandanlyss (`91,`95,2000) ･EquivalenttothecontentsofSEⅠ(pubihedbyNSB)
Reporton血e Tbobtainthebasic MPHPT, 1956 Annual Japanese, ･Designated
Sl】ⅣeyOf datanecessaryfor StatisticsBureau English Statistical
ReseaJ℃hand 血epromotionof Survey
(1)WhitePaperonScienceandTechnology(Ⅹagakn GijyutuHaknsyo)
W7zitePaperonScienceandTechnologywaspublishedin1958,twoyearsafterthe
establishmentofScienceandTechnologyAgency.Toobtainunderstandingandcooperation
onS&Tpoliciesfromthenation,ithasbroadlyexaminedandinfomedtheconditionsand
problemsonS良TinJapan.
SincethepublicationofitsrlrStedition,socialconditionshavedramaticallychanged.
AwarenessoftheimportanceoftheS&Tpolicieshasrisenandresultedintheenactmentofthe
ScienceandTeclmologyBasicLawin1995(LegislationNo.130)･Thestatementinthe
provisionofitsArticle8,"theGovemmentshal1annualysubmitareportonthepolicy
measuresimplementedw地 regardto血epromotionofS良Tto血eNationalDiet,'obligates
theWh itePapertobereportedtotheDietasaCourtWh itePaper･
Accompaniedwiththechange,thetitlewasalsomodifiedtoAnnualReportonthe
PromotionofScienceandTechnology･Itsformerdtle,however,continuedtobeinuseforthe
publicmarket･ThereportintroducesatrendofdiverseactivitesofS&TinPartland2,and
helpsreadersadvancetheirunderstandingofthemeasurestakenforthepromotionofS&Tas
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setforthinthePart3.ThePartiand2consistofnumerousstatisticsandindicatorstoshow
thetrendsinS&TactivitiesinJapan･
ResearchandCoordinationDivisionoftheScienceandTechnologyPolicyBureau
continuedtoedit血epublicationa触rthegovemmentrefom undertheFoundingLawof
MEXT.
(2)IndicatorsofScienceandTechnology(KagakuGijyutuYoran)
LndicatorsofScienceandTechnologyisapocket-typepublicationandhasbeenannualy
published"tocolectandprovidevariousstatisticaldatanecessaryforthepromotionofS&T
administrationfortheconvenienceofindividualsconcemed"since1965.[32]
DiverseinformationsuchasupdateddataonS&Tactivities,S&Tadministrative
organizationcharts,systemsforpromotionofS&Tactivities,distributionbycountryinthe
numberofNobelPrizeandFieldsPrizewinnersareincluded.Mostofthesectionsare
providedinbothJapaneseandEnglishandcontainedinahandyB6size.
(3)ScienceandTechnologyIndicators(KagakuGijyutuSihyo)
Ful-scaledevelopmentofscienceandTechnologylndicatonreportinJapanlaunchedin
1984astheS&TIndicatorsResearchGroupwasestablishedintheNationalInstituteof
Resources(predecessortoNISTEP) I10yearsafterthefirstissueoftheSEZseriesbyNSF･
Usingtheadvantagesofbeingalatestarterinthefield,thegroupstartedtheirprojectby
examlnlngeXistlngresearchandreportsbyNSFandOECD･AfterpublishingResearchReport
ontheDevelopmentofScienceandTechnologyIndicatorsin1985,theyproducedsixreports
includingcommissionedpapersinfわuryears(see3.TransitionofS良Thdicator
DeNelopment)andtookthefirststepforwardintheindicatordevelopment,originaltoJapan.
AstheNationalInstituteofResourceswasrefbmedintoNISTEPin1988,researchonS&T
indicatorsbecameoneofmainthemesoftheInstituteandtheSecondTheoryl0riented
ResearchGrouptookovertheresponsibility.In1991,threeyearsafterthereform,NISTEP
publishedthefirstscienceandTechnologyIndicatorsreportandhasproducedfoureditionsin
total.
…CascadeStructureMand"htegratedhdicators,"fmitsofS&Tindicatorsresearchandalso
distinctivefeaturesof也ereportinJapan,∬edescribedbelow.
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(3-1)cascadeStructure-SystematizationofS&TIndicators
InJapan,systematizationofS&Tindicatorsstartedin1984Withthelaunchofindicators
researchbydeveloplngaSystemthatwelreflectsS&Tactivities.
ThenecessltyOfthesystematizationwasstatedasbelow･
W72enyouWanttOquantitativelyshowS&Tactivitiesusingnumerousindicators,you
cannotavoidfacingaproblemofhowtoselectappropriateones･Youneednotonlyto
evaluatevalidiO,andrepresentationofanindividualindicatorbutalsotoexamine
similarity between indicators,Overal coverageoftheselected indicators,and
adaptabilio,ofitsobjecttoindicate･AdequatenumberofcolectedE'ndicatorsisal"tO
beconsidered Tosatish totheserequests,(･19,Stematizationofindicatorsis
essential. [53]
Thenameofthesystem,"CascadeStructure,"comesfromitsfom inwhichindicatorsare
placedinaseriesofstageslikeawaterfal1･As shownintable4.4.1リthreestagesofbothinput
(R&Delements,R&DinstitutionandEvaluation)andoutput(Knowledge,Privategoods,and
Publicgoods)indicatorsarearrangedineachsideofR&Dactivites･
Thissystemwasintroducedintheveryfirstedition,andcontinuestobeappliedtothemost
currentedition.However,intheon-golngrevisionprocessforthecomingfifthedition,
constructionofanewsystembasedonNationalInnovationSystem(NIS)hasbeendiscussed.
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lFigure4.4.1.] SystemofS&Tindicators:CascadeStructure
????????????????????
?
?
???
????????????????
Source: ScienceandTechnologyAgency,NISTEP,NISTEPReportNo.19777eJapaneseScienceand
TechnoLogyL]dicatorSystent1991
(3-2)TransitionofS&TIndicators
Sincethereleaseofitsfirsteditionin1991,foureditionshavebeenpublished.Thissection
looksintothetransitionofthoseeditions,specificalyfocuslngOnthetransitioninchapter
compositionandchapter血emes.
Table4.4.1.a:Chaptercompositionofeachedition
Table4･4･1･b:Transitionofchapter血emes (Anatempttoreveal血econtinuationand
changesof血e仇emescoveredineacheditionbycategonzlngeachchapterbyits
山eme.)
Table4.4.1.C:Transitionofreportsandtheirdetails(Passagesonfouritems:
Characteristics,Changesincontents,Aspectstobeimproved,andActions
taken/wilbetakenforafuturereport,havebeenselectedfromthe
introductionsectionofeacheditionandpresentedinatable.)
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lTabJe4.4.1.a]TransjtionofChapterComposition
r71rZi¶rTiI+A chap1overview ●lm 一iTETV ●liTnTE ●一m ●一iTETil. ●lJm ●lm ; ●■iTm NJM
● HistoryofS&TIndicatorDevelopment OutlookforS&TIndicatorDevelpment 0VerViewofS&TActivitiesinJapan HumanResourcesDevelopmntinS&T SupportsforR良D R&DActiVitiesinhdustry,Academiaan Govemmnt RegionalR&DActvities AchieyementsofR&DActiViies ⅠntemationalizationofR&D S&TandSocietyPublicOpinononS良T
●tntroduction OutlineorS&TEducationandHumanSocialSupportforR&DActiVitiesin AchievementsofSocial PublicOpiniononhtemationalizatioRegional Ⅰntegrated
l,995 hdicators ReSourceDevelopmentfor&T S良T Industry,Academla,a Govemment R&DActivities ContributionofS良T S&T nofR&D S良TActivities hdicators
●AboutS&T OutlineofS&TEducationandHuman R&DActivities S&TSupport AchievementsofEconomicand PublicAwarenesshtemationalizatioRegional Integrated
Indicators hdicators ResourceDevelopmentforS&T (R良DExpenditureandNumberofR&DPersonel) hfrastructure R&DActiVities Socialcntribulionof良T ofS&T nofR&D S良TActivities hdicators
●lllAboutS&T Overviewof EducationandHuman R&DSystems R&Din R&DinTndustry R良D Social PublicOpiniononRegional
Indicators S&TActiyitiesResources andthehlblic Universities Achievement Contributionof S良T S良T
Source:MinistryofEducation,Culture,Sports,ScienceandTechnology,NISTEP,Scl'enceandTechnologylndF'cators
lTable4.4.1.b]TransitionofThemes
罰rTinltJ]J :t;lI social. iTrln ●l● rilr汀iTFilrFt i;I :t.'1lJl
●HistoryofS&TOucok触 Ovcrviewof Human 噛ondR&DAchiev伽 ltBOfS&Tand Pub止 軸p岬 ぬr浪&D R&DAdv山es htemazjondizAtiu
l 1991hdicdorⅠ加vebpmenlS&TbdcaLcrEkvelopmntS&TAcdvidcsinJ卿 Resow政SDvebp申entinS&T Acdvides R&DActiytdes Sodety OPAimonS&T bdusBy..血=aEhniAandGovemJneht nofR&D
l2ndE.血胸血cticK1 OudineofS&TJCatTS JSducadαlandHnnRBSOurCe王お軸 如如触 &T 噸d血S&TAcuvtdes AthievementsofSdCαldb血 of&T Pub払C Sdal R&DA血vi也eSinhtdTLAon血 ohtepted
2199E5d- 払艶DAcdvides OpiniomomS&T Sup脚 触良T hdustzy,Acmi 斗andGoⅧ 一t nofR&D 地軸呈出蛎
1997 Ⅰr山lCaLArS J触 HtxmwfbsotxECeDeVeCPnentorS&T Acd雌es R&DAdyities SddalC∝l出budαlOf&T 血岬和めSOfS&T 押&D臥penditutehdNtnbeqofR及DPcrscELeD nQfR&D 血血触
●lllAtx)utS&T Ovcrdewof 以ucdi研1細山 触感dnalS&T R&DAchievements SmalCqldbutJOn&T Public 地DSystdnandthePubh¢S& . R&Din R&Din輸血
Source:MinistryofEducation,Culture,Sports,ScienceandTechnology,NISTEP,ScL'enceandTechnoloRylndL-cators
【Table4.4.1.C】TransitionofSATIndicatorsReports
. Characteristics ChangesinContent Prob一ems/lssue.sT B lmprove ActionMade/W川BeMadeForFutureReports
●●● ･SystematicS&TindicatorswithaCascadeStrucurePentconditionreportypeUsofsmuchcommontandards possiblefoin onal aisnDvlopmetof glnlidictorthatrntfo d exstlgOVerSeSrePOtS
● ●● ･FairlydifferentcontentsinChap,2,7,and9 (+Chap)IntegratedIndicators FeelinganecessltytOCOnducta ValidityofS&Tindicatorsriseswiththeir
comparedtothefirstedition. (-Chap)Conclusion newsurveywithanaspectof intemationalcomparability.Forthe
･ContinuoususeofaCascadestructureReVisionandimproVementof山eS&TindicaorsytemandenrihmnofindicatorsD elpmentofItg tdIndicaoslctinofap p indivdualindicatorsa i easin血enumbrof i osEnrchd alyslSAddt of c riofa rtothecoten intemationalcomparison comparability,mtemationalyshareddefinitionsand asurementsarenecessary.OECDhabeenaledngorgnithoeacty esandJapnhscopertdwithivriOus pectsicludngecnologyfrecst,resarchr'au wok ghous,ndtec oogylnOVion.
● ●● ･Contir)uoususeofaCascadestructure (+)htemationalcomparisonorma血ematicsandscienceeducationatjuniorhigh Wehavepromotedintemational Toactivelyprovidedatafromourcountry,we
･Colectionofappropnateindividualindicatorsschools corporationwithorganimtions areplannmgtoplaceaHomePageonthe
andsongerconnectionbetwenindicators dicorsofresearchassistants suc sOECDoincrasehe htemet.
･EnrichedanalyslS (+)hdicatorsofprofitsgainedfrominnovation intemationalcompatibilityof
(+)PublicawarenessofS&T:addedindicatorSfrom "PublicOpinionPolon 5&Tindicators.However,
ScienceandTechnology"byPrimeMinister'Soficeand R`esearchontheOpinion Japan'sabilitytosupplydatain
SurveytowardSS&TforlmprovingQualityofLife"byNISTEP anintemationalarenaneedsto
(+)htegratedhdicators.developmentofanewindicatortocomparethestructureofR&Dbyindustry furtherstrengthen.
●lll ･ContinuoususeofaCascadestructure (+)DevelopmentofS&Tandproductivitybyusingvalue-addedlaborproductivity S&Tindicatorsreportwilbeavailableonthe
･Firststeppolicyevaluationtypefroma (+)Indicatorsaboutinnovationfromanaspectofnewproductdevelopment NISTEPHomePage.
presentconditionreporttype (I)Globalizationindicators(patentintemationalapplication,intemational
･ClarificationofthelimitoftheS&Trelated comparisonoftechnicaltrade,etc)
statistics,importantmater,andshortageof (AChap)S&TSupporthfrastructure
releVantstatistics -(+Chap)R&DSystemsand血ePublicSector
･EXtensiverefO- ofreg10nalS&Tactivities-(△Chap)R&Dactivities
mostarebasedononglnalinvestigationof -(+Chap)R&DSystemsandthePublicSector
Note:(+)=addition,(A)=change,(-)=deletion,and(I)=improvement Source:MinistryofEducation,Culture,Sports,ScienceandTechnology,NISTEP,ScL'enceandTechnologylndL'cators
(313) hltegratedIJldicators
WerequlrenumerOuSindicatorstoquantitativelygraspthemany-facetedS&Tactivities.
However,understandingandanalyzingindicatorsbecomesdificultastheirnumbersincrease･
Tosolvethisproblem,ourinstitutedeveloped"integratedindicators"thatgeneralize
informationfromdiverseindicators.Anintegratedindicatorisproducedusingprmcipal
componentanalysis,whichisoneofmultivariateanalysis.Itprovidescomprehensive
characteristicsofmultipleindicatorsinanintegratedfigureandthereforemakesiteasierfor
userstounderstandit.Also,itallowsuserstogobacktoindivdualindicatorsasneededand,
inthatsense,ithasanabilitytocomplementarilyworkwithindividualindicatorsI
InScienceandTechnologyIndicators,htegratedIndicatorswereintroducedinitssecond
editionasGenerallmdicatorofScienceandTechnology(GIST).[54]Theindicatorcombines
majorS&Tindicators(12indicatorswerecombinedinthesecondedition)andshowsthetotal
VolumeofnationalS&Tactivitiesinasinglefigure.Integratedindicatorsareespeciallyuseful
forcomparisonofmultiplecountries,variables,andchangesintimes.
(4)ReportontheSurveyofResearchandDevelopment
ReportontheSurveyofResearchandDevelopmentplaysakeyroleasasourceofS&T
activitydatainJapananditsstartgoesbacktothe1950S･As statedintheoverviewofReport
ontheBan.CsStatisticalSurveyofResearchInstitutions(predecessortotheReportonthe
SurveyofResearchandDevelopment),"inthepostwar,R&DinStitutessubmitedtheir
businessreporttothecompetentministerunderthePotsdamordinance.However,asthepeace
treatywasissuedin1952,theordinancewasrepealedandsubmissionofbusinessreport
becamenolongertheirobligation,"asurveyonR&DinStitutesinJapanwasconductedeven
beforethepubhcationofthereport.Sincethereportwasactivelyusedbygovemmentalbodies,
theSurveyofResearchandDevelopmentwaslaunchedunderastatiStiCallawin1953asa
designatedstatistic- "BasicStatisticaiSurveyofResearchInstitutions"[46].
mesurveyconductedbythePrimeMinister'sOffice(atthattime)wasrenamedas"the
SurveyofResearchandDevelopment"withtheexpansionofitscontentspectrum.Withan
objective"toobtainbasicmaterialsnecessaryforthepromotionofScienceandTechnologyby
examiningtheconditonsofresearchactivitesonScienceandTechnologyinourcountry,"it
hasaddedsubjectsofenergyandlifesciencesandhasbecameamajorSurveytOmeasureS&T
activitiesinJapan.
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4.2.ReportProducersandDataProvider
Asdescribedabove,theStatisticsBureauofMPHPThasmainlycolectedthedataonR良D
since1950sIDuetoitsgovemmentalposition,asurveylSCOnductedtorenectpoliciesofnotone
particulardepartmentbutmultiplerelevantdepartments.Opinionsfromthosedepartmentsare
colectedandadjustedon血erevisionprocess.
MEXTincludingNISTEP,theCabinet,theMinistryofEconomy,TradeandIndustry,etc･cite
thedatafromtheSuⅣeyofResearchandDevelopmentandpublish也eirownreports.
FortheS良Tindicatordevelopment,weoftenrequlrenewStatisticaldatatoreve礼l血echanges
inR&Dcondition.ItissystematicalypossibleforNISTEPtosecureabudgetandconductits
ownsurveyastheinstitutefindsanecessltytOObtainstatisticaldatathatarenotcoveredbythe
Survey.Inthatcase,basedontheStatisticalReportsCoordinationLaw,MPHPTexaminesthe
surveyforthefolowingaspects;redundancyofstatisticalcontents,theburdenonthenation,and
rationalityofstatisticaltechniques.Furthermore,atthetimeofbudgetrequest,asacoordinating
body,theMinistrychecksasurveyforitsnecessity,andthevalidityofstatisticaltechniques.In
reality,budgetforsuⅣeysISCentralizedto也eMinistryandoptlOnSOfconductingnewsuⅣeys
areratherlimted.Thisresultsinadificultyindeveloplngnewindicatorsthatfitneedofthe
timescomparedtoNSF也athasbothfunctionsofstatisticproducerandusersin也esame
organization.Currently,suⅣeys血atconsistofquestionsnotyetincludedin血eSuⅣeysof
ResearchandDevelopmentsuchasaninnovationsurvey,afultimeequivalentsurveyand
supplementalsurveysareinpreparation.
Undertherelationshipwithsurveyproducer,NISTEPhascontributedforsystematicaly
processlngexistingdatatoproduceefectiveindicatorsforJapan･
Ontheotherhand,itisimportantforNISTEPtomakeapproachestoMPHPTtohavethe
SurveyfurtherreflectoplnlOnSandneedsusefulforS&Tpolicy.Ontherevisionprocessofthe
SurveyundertheStatisticalCouncilfrom1999to2001,relatedbodiesinCludingNISTEPplayed
aroleinactivelyexpresslngrequeStS･Thisactivityhasleadtoinclusionofsomeoftherequests
presented･【56]
h血eprocessalongwithMEXT,NISTEPcooperatedwith山eStatisticCouncilby
partlCIPatlnginthediscussionofrevISlngCOntentS･Theinstitutesuggestedsurveyquestionnaires
necessaryforS&Tindicatorsdevelopmentandprovidedexplanationsofthesuggestions.
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4,3.lnternationaIContributionthroughStatisticalSurveysandIndicator
Research
JapanthatjoinedOECDin1964regularlysuppliesS&Tactivitiesdatafromsurveys
conductedinJapantotheintemationalorganization.ThisactivitydirectlycontributestoOECD
asamembercountryaswelastotheworldthroughtheorganizationwithsupplyof
intemationalycompatibledata.
JapanalsomakesadistinctivecontributiontoqualityImprovementOfFrascatiManualwhich
isanintemationalguidelineofS&Tactivitiesmeasurement･Japan,whichwasalatestarterof
indicatorresearch,reportstheresultsofnewtrials(examples;S&Tindicatorsystem,S&T
developmentcycle,R&Dpurchasingpowerparity,etc･)attheNESTImeetingsandpromotes
sharingofknowledge.Atthesametime,JapanhasregularlypartlCIPatedinFMrevision
meetlngSSince19881Fortheproductionofthefifthrevision,JapanpreparedapartofrevISlng.
Fortheongoingrevisionprocess(sixthedition),JapanleadsaworkingpartyonFTEand
supportsanotherpartyonlocalindicatorsandalsoprovidessuggestionsandpossiblesolutions
forexistlngProblems.
Ontheotherhand,usingtheknOwledgeobtainedfromtheindicatorresearchinJapanandat
OECD,JapanmakesacontributiontoAsiancountries.JapanhassentinstructorstoS&T
indicatorsrelatedseminarsatScience&TEchnologyPacificAsiaNetwork(STEPAN),Republic
ofthePhilippines(DOST),RepublicofIndonesia(LIPI),People'sRepublicofChinaand
Taiwan.
5.ComparisonofIndicatorsbetweentheUnitedStatesandJapan
As introducedearlier,significantdiferencesexistinthehistoryofindicatorsdevelopmentand
productionsystembetweentheUnitedStatesandJapan.ThepositionofthereportintheUnited
StarteshascharacteristicsofbothScienceandTechnologyIndicatorsandWh itePaperand,therefore,
unconditionalcomparisonmaynotbevalid.Forthefutureofindicatorsdevelopment,however,we
decidedtocomparescienceandTechnologyIndicators(Japan)andScienceandEngineering
Indicators(NSF)andclarifythecharacteristicsthateachreportconsistsof.
Table4･5･showsS&TindicatorsthatareincludedinJapanesereportbutnotU.S.reportandvice
VerSa.
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lTable4.5.] Com parisonbetweenJapan'sScienceandTechnologyIndicatorsandNSl
( TablesinJapan'sReport Il l(withoutshade)TablesinNSF'sReport )
hdicatorsttables)foundinbothreports
Japa NSF"SEl-2800"∩ ChaptBr1 Cbpbr2 CbptBr3 ChptBr4 ChpterS
Science U.ら.and Science& Hi9h○r E暮ementaryanl
&1Technologyln lnternationalR&D Technology Educaionin Secondary
"ScienCean timS of Deyeloprnent: workforce Scbnce& Education
Technologylndicat○rS:2〇〇〇J' transjtjDn:the40so90S fundsandaliances Education
t702g各号1 13～萱蔓…芸bコ:⊃t=■ ∋計 聖o 刀 2_1lntemationalCOrTIParisonofMathematicsandSciec EductiontlnJuioHghhool 1.2,FigureO3,15,16,T1
2_2H由hSchool
2.3Univers～ 72 1.4,5,62,378,9,13.14,170323335,T6
4Grdu e 4,5 1.2,4
コ'星雲t<歪`■ SchooI 2,T6,T7 2,3,14.21,25,23,26 8,39
2.5NumberofPersonsO蜘ainingDgree 1,224,25,27,40
(Iヨ'～17才a:pI⊂l0I■す≡`一コA 3.llntemational 1,2,7.8,g 3,4,5,6.10
⊃i0AI■● ComparisonofR&DSytems 3,4,5,6,19,63,65,T丁14 5,6,25
3.2Featuresand 3,4 56,9,10,ll,12,13,14 519T4
08管小一■すt=コA⊃rO■●言 LssuesofR&DinJapa 789,10,ll,12,13,415 617,18,T3
3.3GovemmentSuppTtdF%&D 2(?) I,2.3,4,9.ll56,2346,64
tl○計 ■●7○1lt=rーI0>O1 3_4ScienceandTechnolワgyFoundations
3-5RaDinGovemmentSector 1,234,5,6 4,5.66
⊂rIコ コ'夏草■l■岩'ー+ ;〇Il 4,1UniveTSitiesasR&DOrganzations 13,4
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ienceandEngineennglndicators
Indicators(tables)onlyfoLJndirlJapan'Sreport
apter6 CbpterT ChptBr8 ChaptBr9 Tabl○NLlrnber C○ntBntB
ademicR&D:financial& nーduStry, Science Signiftcanceof
sonnelresources, technology &ーbchnology: Information
)portforgraduateJCation&outpus andtheglobatmarketplace publicattitudesandpublicu erstnding Techno一ogy
3,4,5 TtMSSrelated3:Validitya∝ordingtotheques也ontype4 AttudetowardsSeienC5 Skilsrquire forsuCCessinnathematie
1-6 Advancmgratiotoseniorhigh sd1001,Studentsinindustrialcourse,Employm ent/academicpathsafergraduatio
2.3 2:AdmissionconpetitivenessandapplicaLntSratiobydepartmen3 pp1kantsatiOsbydpartmentndtheeconomCgrOWh
3 3:Advancementratetograduateschool
1,2,6-8 1-2:R&DexpendituresperR&D∝ien由t/ngieer67 esearchsuppotwokersperR&Dsc ti n8.ResazderstlPPOrtdbyPlanLor10ThcrLISnsPo -DcoralRseLrChes
SJ,10 R&Dexpenditures5:RatiooLgovenmentalS&TbudgettoGDPinselecdcou ries6GrowthratesoES&TbudgetinJapaLn7S&Tbude1derhe BaskPlaninJapan8 bygovernmenmnisry/agency10:S&Tbudgt(govrnmentmi triesagnCesa loCalgove men)
1-9 1:S&Trehtedfoundationestablishment2Numbrofgrant-rrLakigfoundatioSandsizeofasSetS34:izeoLgrantprogram andspendigUapan,U)5,7,9:Numb oL sL totlSpendingbytypeandfildsOapn,US,EroⅠ光)68.L g undtinsproposigS&Tfielsof訂 ntpOgram q )
3 3:R&DexpenditureperR&Dscientist/engineersinresearchinst t
528 2 2:R&Dexpendituresbyurdversitytype
3,4,5,8 6,9 6:R&DexpenditureperR&Dscientistsand
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)ndicatOrsttableS)f○undinb○threpOrts
NSFJapan ChP r1 Cbpter2 ChptBr3 ChさPtBr4 Cb&pbri
コAーIか1■○3育4B-ヽぎ= (ー 5_1ccmpaTisonoflndustrialSectors 1,3 26
=r●`〇ど一一thZI)A■i ofMaiorsNalぬns 53,T†o,T13
5.2CharacteristjcsofR&DinJapan'SJndustry 1,3,4567,811,12,15,165253,T13
5.3D evelopmentOfR&OStTategieSinJapan一slnduslry 1,357,710
0ヨ'i1I一●●a_ZI～t⊃>rLコ< 6.1Scj8nC8PapQtS
6.2_Patents
6.3TradeinTTechnotogy
Orit ■gちtル〇一I 7lTedーnOtogicaJProgr%S dIprovBdわdutiy吋,2NeD yーnn○atTSinwPbuctelopmen
コtr〇一■一31一舌 Jn○コ■●tr亡〇一■のFI巾事Aー=tl⊃I 7_3Co71tributionofTel卿 mUncatjns触 hnologytoSocietyaTldEcon my 14,152526
7.4ContributionOfLifeScience 250
宝 O誓書○邑…a 芳n, o号重 き 8_1PubJichterestinScienceandTechno79gy
8_2Biotechnolpgy
8.3lnformationTTBChOlogy
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Indicators(tables)○nlyfoundinJapan'srepOrt
ChptBr6 Chpbr7 ChptBr8 ChJPtBr9 TIbLeNLJrTlber C○nt○ntB
310,ll
19 2,5 2:hdustrialR&Dexpenditurebyiterrts5R&Dscienbsts/ngi eersinindusrybyspecialy
2.4-5 2:R&Dintensitybyindustrialcategory4Majoridu rialR&Dexpendiurebyproductfield5 expenditurefactoramlysis sultbyprouctbld
2,3.6 4-5,7 4:Citedcountshareandpublishedshare5RCⅠ
l,50,55,56,58,63 7:Relativecomparativeadvantage(RCA)byacadmicfleld
2,3,4,5,71213 1,6,8-ll I:Patentapplicationintheworld6 bysctor8Relativecitatoni皿PaCtOfU.S.patents9U.S.ptensbyiternionapalenclasifcation10-lScenelinkag(U.S.ptents,fi d)
113,4,8息10,ll7,8 2.5-7.12-15 2:Alltradesandteclmologytrade4-7:Technologyradebyindustry(balance,exportsaJdimport)l2OyersastechnooglmPOrCOntrCI3-14:echnlogyinportconacts(byflldsandso允wa )15.LCompario ofstatisLcs(BnkofJpaLnaJldMin.ofPoss dT eco Jnun aios)
1,7,ll23 2一6.8-10 2-3,6:Value-addedlaborproductivty4:Tbtalemployees5Empoymemtrate8GDPGrowtb910ニTtafacoproductivltyindex
1-7 ト7:JⅠCFS
1,2.9,14.,5T2 2-8,10-13 3:RateofincreaseiJlneWCOmPaniesbyiJldustry4HouseholdspndigoniJlfo<oⅡ皿uncations5 ndyphon ubscdbers6Tim requidtoreach10%pentmtionraLe7.Pe tat LrlSOfizlfO-で Zuicaf ISequlP nan servcs8Grw fhtmetlO:J Jn Jl SlRp sfco putervirusinfecton12.N nber hackryacce3h m tsrby
1,3-15 I:NHItechnologytraLnSferactivities3こLifesciecereseachbyobjec4-9:RcoznbinaLntDNArsearch(xpenses,patentapplcai ,byidustry,patnrght)10Numbrf ne eatmll:Con五med combinaLnDNAcropplantA2 variyregi ra on3Spreadofky edcl qulP ntamOnggeneralhospitl
1.3,47,812,13,丁2,T3 2.5 2:hterestiJlinfomatioJlaboutS&T5Fildwheredevelopnentof shouldbemade
1-5 1-2:hterestinbiomedicalissues35lssu onclone
1,230,31,32,T5 3 3:WishtousecomPlter
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lndicat○rs(tables)foundinbOthreports
NSFJapan ChaptBr1 Cbpter2 ChaptBr3 ChaptJ>r4 Chpbr5
コAーI>■●○a一一一す〇ヽ-ぎ=⊃ロ'■31事舌 n=rItlFaZI●d○コ■GBA1.巾'i>亡<● 9.1Education 21.21
9,2R&DActMties 2.31,42
9.3PoliciesforReginalProm tonoScienceandTd olgy
9.4AchievementsofScienceandTechnologyActiv紬es
9_SScienceandTTechnoLqgyAdivitsandRgionalEOonmies 321
Chpter2: Chptw3: Chpt8r4:
U.S.andlnternationalR&D Science&Td nob9yW伽 Hi9horEducatkI1inSciBnee&
54-56.58-62.65-72.T1-2,T4-9.Tll12,T15-1 -3.T5,T8-25 -48,T1-5,T7-ll
ロ 【44,T5】SBIRaLSSistaneeand (3-4,n-3′T5,T9】EdllCa也onand [4】hsdtudonsawaldingS&E
awards employment(bydegreelevel, degrees
[45】BudgetaryinpaCtof血e fieldofhighestdegree′ [5,T2]S&Edegreeseamedby
;= federalreseardl eznployedfield′andyearssince uFld.蒜ef蒜 慧 Ori由
transferacdvities 【7-8,16-18′T10-12)Am ual nathema也(:sandsence
■●○ 【67)h termtionalstrate由⊂ sahriesO)y∝叩 a也on,hi飴t COtLrSeS
3 tecnologyamr旺eS degreeatained,sex,yearssince 【11)LeveloLpro丘derKyh
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R&DcompanieS,rankedbysize employments∝tor) graders
oER&D expn tures [20】S&E egreeholders [12,15)Remedialwork
a workingthroughatemporary (freshmenrepor血gneed,and
○:コ helporemploym entagerLCyl21)S&EtrainedUS.sdentists oFle6T345iruEtuehdOS)scdate′,
くヽ andenglneerSinthehborLorce degres
一■○ 【22)01derS&EindivdualS 【28-31′nO】D∝tor eTeeS
亡 各t一 [23-24,T2-25)Foreign-bom 仲ycounby,andeamedinコA S&Edegeeholdes(byirth hometownco､pbyvs.U.S.)
コ place′ Ⅴ鳩abTe)[26-27 S&EtrainedR&D (4144】Forelgnd∝toralreclPientsfrmU.S.universibes
ZOI¶ workers (comparijm withU.S.
L28,T20】ProjectedtotalS&Ejobs【T】Tentueandtenure-trackafnpo4_inl p?,td∝ (.es.nb. recipients′andstayingpatterns)
d■ 【45】Postd∝toral
3tIOa aF46PO蒜nT]bs虹 血cultyinU.S.highereduca也on(bytead血gtakingpostd∝,and LieldandregionoLorigin)
transi也Onintwoyea乃) (T4】EⅠvolnentin
【n6-19】Re也陀ment(ages, mathema也cscourses
indivdlalswhoeon血ueto tT5EameddegTeeSinbiology
ChAptorS:
Elerl8ntaryandSeoondary
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1-2,4-14,17-24.T1-9
【1】⊂hildrenbelow也e
742Vie駄 as.odp-
characteriS也cs
l5)伽 tersdlOOIs
【ト11】NAEP
【12′TH 】Scores(byageaLn(
gender)
[1314,17-20)TIMSS(4th
grade,andin term也orLal
Comparison)
[21-24′T516】I-hgh sd1001
gradlateSeam gCreditsin
scienceandⅡ岨thematiCs
COu∫SeS
【26】computerusepraC血e
teadlerS
lT2】BhckandHispank
studentsinpublicschools
withinCentrald也es
【T7】UseofcakuhtorsaLnd
mathem 也:sSK:Ores
lT臥9】NumberofteadlerS
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Indicators(tables)onlyfoundinJapan'sreport
Chapters Chpter7 Chapter8 Chapters ¶一bl○NurTber ConteTltB
636 1,3-5,7 13457PrefecturalpopulationUniversltyStudentsbyprefectureGaduatestudentsbyprefctureTeclmicalcolge udentsbyp fectureubi bransbyprefcure
1,4 1:Rese訂ChinstltuteSinpnVateCOmPanleSbyprefcture4 acerapublcexperimentandrsearchinstituionsbyprefcturs
1-4 I:Developmentofaframeworkforcomprehensiveimplmentatio2-4:S&Texp dituresbyprefectle(`97,'95,'92)
1 I:PatentapplicatioJlbyprefecture
1丁7 2 2:NewpubliccoJnpaniesbyprefectures
LPtBre: Chpbr7: ChqptBr8:Science ChJLPt4r9:
demicR&D:求nancial& lrdusty.tBChnblogyandthe&触 hnology:public atLitud○S SigrI倣:aTtCeOflnforTnation
;onnelresources,suppdforluat母education&od utS 9bba一maJtOtPlaC8 ahdpublicunderstanding Techrdogy
15,17.21-27,29-54,57,59-62,67T1-9,Tll 4-6,14-16,T1-6 9-ll,14-25,27-29,T4 3-4,か10,T1,T3
rShareoftopR&DtmiverSides [4-5】Gユobalindushyand (9-11】PubliCtmderstandingofS良T14-7′19-22,24-29′3740′T4】 【3)QassiEcadonofrr110Fe.svemmm.tundedR&D tradedata仲yselected indllStZieCotmtriesand u ries) 4】GroSprouCtbyindushy
Enditure(byEederalagency, E6]TradeinadvaLnCed PublicassieSSment(inpaCtof (6J】DistanceeduCa也on
aeld) t認 許 yv悪 霊pi.al computersandfactory [9)WebsiteprevalenceoLト15,T24】Researchfacilty(by automadonanddiscoverieson governnentagenaeS
:e,repair/renova也Onprqjects′ disbu∫sementsPyindu5try th eealth,Cover- ental tT1】Forecastofhtemet
hu;cyu 諾 霊 宝ochme'qupm 印 t Category,BrLanCingstage,and ftmding,mdeaLpower,space COZnmerCe
i?eH Enayiadonalhadein explora也on′useofardmak for 【T3】ⅠTandsectorsL-25,27-311Ph.D.senployedin enments′sdenCeeducad n, (Services>Goods)
lemia(bydegree鮎ld,typeof merdlandiSe andastrology) [T4】PhcechBLngeS
idon､appointnenttype,andZA7′T5】StlPPOrtforhigh er 【T2】Am 1alrateSOLretm [23】PubucConLidenceinthe PT-prodtldngandallother
toR&DexpendltureS peoplerm gvarious industries)
[3)Newproduetsand inS也tutions l5日T-producingindustrieS:
Cahon(bysou∫Ce′degTeefield′ pr∝essesdependenton [33-36]Sourcesofknowledge Contribu也ontoeconomiC
us′⊂izesfLip,5eX′ aCademjCreSealdl growth
Jethddty′andmechanlSmOf (T4】Toppaten血g 【39】Frequencyofreading 【T67Employm entprqiecdozu
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Chapter5 ScienceandTechnologyIndicatorsinOtherCountries
ManyothercountriesandorganizationsbesidesOECD,theUnitedStatesandJapanpublishindicators
reports･However,colectlngoveralS&Tactivitiesofacountryororganizationandregularlyproducing
areportwithdiscussionandanalysisrequiregreatam OuntOfcostandlaborandthereforemanyofthem
arepublishedirregularly･Also,somepublicationsareonlyavailableintheirnativelanguagesandhave
onlyan Englishsum aryversion.
lTableSH ndicatorsReportsinOtherCountries/Organizations
COuntryIOrganizatiOn Titl○ StartingYear Frequency LangLJageS
UNESCO WorldScienceReport 1994 Biemial English,French,Spani
Europ○anUni○∩ EuropeanReportonSciencadTechnologyhdcators 1994 1997,202(scheduled) English
France Science&TeclmologyⅠndcaturs 1992 Biennial French
Netherlands ScienceandTeclmologyhdcators 1994 Biemial Dutch,English(Smmary)
England SETStatistics 1996 Annual English
NOn伯y ScienceandTeclmologyhdicatorsforNorway 1997 Everyyearsince2000 Norweglan,English
Germany BundesberichtForschungFactenberichtForschumg Quadrennial(altemation) Geman,English
LatjnAmerica IndicatoresdeCienciayTechnologla 1996 Triennial Spanish
Taiwan hdicatorsofScienceandTechnologyR.0_C. 1990 Annual Chinese,English
Indonesia Science&TechnologyIndcatorsofIndnesia 1993 English,Indonesian
Malay引a MalaysianScienceandTecmologyIndiatorsReport 1995 Biennial English
China ChinaScienceandTeclmologylndicators 1998 Chinese,English(since2000)
Sources'.UNESCO',UNESCOHomePage
EuropeanUnion;CORDISHomePage
France;ObservatoiredesScienceetdesTechniquesHomePage
Netherlands;LeidenUniversityHomePage
England;OficeofScienceandTechnologyHomePage
Norway;Norwegianhstitutefb∫studiesinresearchandhighereducationHomePage
Germany;BundesministeriumfurBildungundForschungHomePage
LatinAmerica;Godin,B.,771eEnwgeL】CeOfScL'enceandTechL]010gyLrldicators.'Ⅵ包ydidGovemn近L)tS
SupplementStatisticswZ'd7LndL'catoTS?,2001
Taiwan ;ScienceandTechnologyInformationCenterHomePage
lndonesia;ScJ'ence&Technology血dicatoTSOf血doL)eSja1993,1993
Malaysia;MinistryofScience,TechnologyandtheEnvironmentHomePage
China;S&TStatisticsHomePage
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CLOSINGREMARKS
Inthisreport,weatemptedtolookintothedefinitionsofS&Tindicators,theirdevelopmentalhistory,
andS&Tindicatorsreportsinvariouscountries.IncludinginJapanwhichaimstobeaScienceand
Technology-orientednation,theroleS&Tplaysintheworld,forexample,rrthatpromotesour
infomationsocietyandS&TthatsolveexistingenVironmentalissues,isbecominglnCreaSlngly
significant.Inaddition,underthebusinessfluctuationsandfinancialstrainthatmanycountriesare
experienclng,demandforefectiveandeficientresourcedistributionisbecomlngStronger.Tomakethe
bestuseoflimtedS&Tresourcesinthisglobalsituation,S&Tindicators,whichhaveanabilityto
revealtheactualS&Tconditons,Wilbecomefurtherimportantandtheirdevelopmentthatmatchesthe
timeswilcontinuedtobeingreatdemand.
ForthefutureprogressofS&TindicatorsinJapan,weneedtoclarifytheobjectiveofindicator
development･Withaconcemovertheeffectiveresourceuse,awidespectrumofindicatorsdevelopment,
coveringfromInputtOOutputandevenimpactindicatorsthatshowtheresultsofaswelasevaluatethe
devotedresources,isrequired.Andintheprocess,itisimportantforustoconsiderintemational
comparabilitytomaketheindicatorssuitablefortoday'sglobaleconomyandS&Tsothatnew
indicatorswilbewelacceptedworldwide.At血esametime,asanearlylauncherofindicatorresearch
inAsia,weneedtocontributetocountriesthatwishtoadvanceS&Tbydevelopingandactivelyusing
indicators.
As thedevelopmentofS&Tisthefoundationofthegrowthinfutureeconomy,S&Tindicatorsareto
bewidelyusedbythoseengagedinpolicymakinginR&Dcompaniesaswelasbythegovemment
sector.Toachievethepurpose,itisnecessaryforustoconsiderusers'needsandhavetheindicators
highlyusablebyprovidinginformationinEnglishandalsoontheInternet.Also,alongwithatrend
towardinfomationdisclosuredueto血eenforcementofmeLawConcemingAccesstolnfbmation
HeldbyAdministrativeOrgans,indicatorsneedtoshiftfromservingOnlyexpertstosatisfyingquestions
andinterestsofnon<xperts.Inthissense,NSF'sreportsthathavealwayspaidcloseatentiontothe
understandingofusers'needsshowsusaninstrumentaldirection.Additonally,furtheradvancementof
researchthatappliesindicatorsisalsoantlCIPated.
ThedevelopmentofS&TindicatorsinJapanstartedin80stocatch-upwiththeindicatorsalready
producedbytheUnitedStatesandOECD.Theirindicatorsreports,however,hadbeencriticizedthat
theyfocusedongatheringdatafromavailablesourcesonlyandthereforeleanedexcessivelytowards
Inputindicators.Totackletheproblem,aneffortwasmadetoexaminebothpre-andpost-stagesof
R&Dactivitiesfromtheveryearlystageofindicatorsstudy.matresultedinthecreationoftheCascade
systemthatalowsustograspthefulscaleofS&Tactivitieswith detailedcategorizationofbothinput
andoutputfactors･
UnderstandingofS&TactivtieshasgreatlyevolvedsincethefirsteditionofS&T加dicators･"Beter
understandingofsignificanteconomicimpactsleadbythecreationofnew kn owledgean dproductshas
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generatedaglobalatentiontotheNationalInnovationSystem･hcreaslngmtereStinthesystemthat
graspsacountry'sperformancewithafocusoninnovationactivtieshastnggeredanewtypeof
statisticalsurveysinvariouscountries.InJapan,NationalInnovationSurveyschedulestobeexecutedby
NISTEPin2002.
Infuture,comprehensionofS&Tactivitieswithinnovationasacoreinalargerframe-economicand
socialactivitiesIWilbecomeevermoreessentialtosecurethevalidityofindicatorsinthistimeof
globalization.
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